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Abstract
Corporate environmental management is becoming less driven by regulatory 
compliance and more driven by corporate strategy. In order to gain competitive 
advantage, systematically assure regulatory compliance and develop more efficient 
operations an increasing number of organisation adopt the environmental management 
system (EMS) tool. 

Ever since the introduction of the EMS standard ISO 14001 in 1996, the effects of 
EMSs has been evaluated. Using meta-evaluation, the existing evidence on 
environmental effects of EMS is in this thesis evaluated. The reviewed studies are not 
consistent regarding benefits of EMS and it is therefore not possible to generally 
suggest a causal linkage between EMS implementation and improved environmental 
performance. Another meta-study in this thesis focused on the influence of different 
organisation characteristics on environmental effects of EMS. The results indicate that 
benefits of EMS seem to be inert of the drivers for adoption and the cultural setting. 
Large organisations as well as smaller ones benefit from EMS, but for different 
reasons. EMS appears to be a functional tool in the industrial sector but also in service 
organisations with complex environmental impact.  

EMS has the disadvantage that it is developed with larger organisations in mind. A 
common approach used by small and medium-sized organisations to facilitate the 
implementation of EMSs is joint EMS and group certification. Through a case study, it 
was found that the approach, despite a few short cuts, is effective for small and micro-
sized companies in achieving ISO 14001 certification as fast and cost effective as 
possible.

The identification and assessment of environmental aspects and the implementation of 
environmental policy through objectives, targets and programmes are in this thesis 
characterised by the use of two multiple-case studies. It is concluded that the 
implementation of environmental policy is strictly controlled by specifications in EMS 
standards. Some organisations are forced to design their environmental policy 
implementation in a way that is not suited for their type of organisation. Many 
organisations find it hard to measure their environmental goals and to set long-term or 
medium-long-term time periods for their goals. In addition, the organisations do not 
involve their employees to a very great extent in this policy implementation. Six 
problematic elements when identifying and assessing environmental aspects have been 
identified: definition of environmental aspects, update of aspects, aggregation of 
aspects, exclusion of business considerations in the assessment, employee and 
stakeholder participation, competence levels of people involved in the process. In 
addition, inadequacies exist regarding the reproducibility of the methods used for 
identification and assessment of environmental aspects. In order to improve the 
reproducibility, an approach to a new method is suggested which is based on life cycle 
analysis (LCA) methodology.  





Sammanfattning
Organisationers miljöarbete drivs mindre och mindre av lagkrav och mer och mer av 
deras övergripande strategi. För att kunna vinna marknadsfördelar, systematiskt 
uppfylla lagkrav och utveckla mer effektiva processer, väljer ett ökande antal 
organisationer att införa miljöledningssystem (MLS). 

Ända sedan introduktionen av miljöledningsstandarden ISO 14001 har studier utförts 
för att utvärdera effekterna av MLS. Med hjälp av en meta-studie har existerande data 
gällande miljöeffekter av MLS utvärderats i denna avhandling. En granskning av 
tidigare studier visar att det inte är möjligt att fastställa ett causalt samband mellan 
införandet av MLS och förbättrad miljöprestanda. En andra meta-studie i denna 
avhandling har fokuserat på påverkan av olika organisationsfaktorer på miljöeffekterna
av MLS. Resultaten visar att nyttan av MLS verkar vara oberoende av drivkrafterna 
för införande av MLS och den kulturella miljön. Både större och mindre 
organisationer verkar ha nytta av MLS, men av olika anledningar. MLS verkar vara ett 
fungerande verktyg i den industriella sektorn men även i serviceorganisationer med 
komplex miljöpåverkan. 

MLS är främst utvecklat för större organisationer. Ett vanligt angreppssätt för att 
underlätta införandet av MLS i små och medelstora organisationer är gruppcertifiering. 
En fallstudie visar att gruppcertifiering, trots en del genvägar, är ett effektivt sätt för 
små- och mikroföretag att införa MLS. 

Identifiering och värdering av miljöaspekter samt nedbrytning av miljöpolicy genom 
övergripande mål, detaljerade mål och förbättringsprogram har karakteriserats genom 
två multipla fallstudier. Studierna visar att nedbrytningen av miljöpolicy är strikt styrd 
av kraven i MLS-standarder. En del organisationer tvingas att utforma nedbrytningen 
av miljöpolicyn på ett sätt som inte är lämpat för dem. Många organisationer har svårt 
att mäta sina miljömål och att fastställa medellånga och långa tidsperioder för målen. 
Organisationerna verkar inte involvera sin anställda i särskilt stor omfattning vid 
nedbrytning av miljöpolicyn. Sex problematiska delmoments när miljöaspekter 
identifieras och värderas har identifierats; definition av miljöaspekt, uppdatering av 
miljöaspekter, gruppering av miljöaspekter, uteslutande av affärskriterier vid värdering 
av miljöaspekter, involvering av anställda och intressenter och kompetensnivåerna hos 
dem som utför arbetet. Dessutom finns brister i reproducerbarheten i rutinerna för 
identifiering och värdering av miljöaspekterna. Som ett försökt att förbättra 
reproducerbarheten har riktlinjer för en ny metod tagits fram. Metoden är baserad på 
livscykelanalys (LCA).
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1  Introduction 
In the beginning of the 1960s, people in the industrialised world started to become 
aware of environmental problems (Hunt & Johnson, 1995). These problems were
mostly of a local nature originating from emissions to air and water, the use of toxic
chemicals or accidents leading to negative environmental impact. Since then, 
environmental problems have developed first into regional problems (e.g. acidification 
and eutrophication of lakes and rivers) and then into global problems such as, for 
example, global warming or depletion of stratospheric ozone (Goetsch & Davis, 2001). 
As the environmental debate grew, legislators mainly in the United States, Western 
Europe and Japan, started to develop environmental legislation as a response to the 
increasing problems (Tibor & Feldman, 1996). The development of this legislation and
the corporate response to this legislation are briefly outlined below.

1.1  Emergence of corporate environmental management 

The environmental legislation developed in the late 1960s and early 1970s was build 
upon command and control. With time, environmental legislation has become more
complex and stringent (Berry & Rondinelli, 1998), but still based on command and 
control. Companies responded to the new demands by employing environmental
specialists and developing different kinds of compliance assurance programmes. The
focus of this early corporate environmental management was on end-of-pipe
technological equipment and regulatory compliance (Klassen & Whybark, 1999).
Businesses tended to focus on the requirements of each regulation, without much 
thought given to integrating their procedures for regulatory compliance into a system 
(Tibor & Feldman, 1996). This focus on compliance assurance made the 
environmental management reactive and focused on putting out fires instead of 
preventing them from occurring. 

For a variety of reasons, corporate environmental management has evolved since the 
beginning of the 1990s into a more systematic and proactive approach in many 
companies. One reason for this is the overall costs of environmental protection and
regulatory compliance (Khanna & Anton, 2002). At the same time as the
environmental legislation has become more complex and the companies have to focus
more and more on environmental issues, the costs for environmental protection have
risen. Non-compliance causes companies legal and ethical crises that are becoming 
more expensive to overcome (Berry & Rondinelli, 1998). Increased pressure is not 
only being applied from regulators but also from financial institutions. Investors start 
to consider environmental performance in companies before they make their 
investment decisions and lenders have become more aware of the risks involved with
poor environmental performance and are taking this into consideration when 
approving loans (Hoffman, 1997). A more systematic approach is also needed due to 
transformation of the environmental legislation. Command and control is no longer the 
only basis for this legislation. It has also started to include economic instruments such 
as incentive taxes, emission trading, pollution charges and carbon taxes on fuel use 
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(Tibor & Feldman, 1996). Finally, society’s focus on local environmental problems in 
the 1960s has shifted to concentrating on global threats such as global warming and
stratospheric ozone depletion. The increased focus on global problems together with 
the occurrence of major accidents such as Bhopal, India in 1984 and Exxon Valdez, 
Alaska in 1989 have made people focus more on companies’ environmental impact
and the social and environmental responsibility of companies (Ritchie & Hayes, 1998).

At the same time as corporate environmental management is becoming more
systematic, it is also becoming less driven by regulatory compliance and more driven 
by corporate strategy (Lent & Wells, 1996; Meisner Rosen, 2001). Many companies
have started to realise that end-of-pipe control is an inefficient and inadequate strategy 
for environmental protection. Instead, environmental frontrunners are addressing 
pollution prevention during the whole life cycle of their products, in product 
development, manufacturing, distribution and recycling of used products. The
responsibility is moving away from the specialised environmental department to all 
employees. Top management is also becoming more aware of the importance of
environmental issues and is taking more direct responsibility and using information 
from the environmental department to revise products, processes and objectives 
(Kirkpatrick & Pouliot, 1996). Top management in environmentally proactive 
companies no longer view environmental compliance as a financial liability. Instead, 
they start to recognise the possibility for gaining a competitive advantage by 
improving their environmental performance and making cost savings by reducing 
waste, raw material purchases and energy use (Porter & van der Linde, 1995)

In order to effectively and systematically assure regulatory compliance, develop more
efficient operations and gain a competitive edge, an increasing number of companies 
are adopting the environmental management system (EMS) tool (Poksinska et al., 
2003; Rivera-Camino, 2001; Gupta & Piero, 2003). Many of these EMSs are based on 
the international standard ISO 14001, for which organisations can be third-party 
certified, i.e. an independent organisation verifies that the system fulfils the 
requirements in the standard. Even though ISO 14001 has only been in use for about a 
decade, approximately 74,000 organisations in 130 different countries have been
certified according to the standard up until October 2004 (ISO World, 2004). In the 
beginning, the EMS tool was used mainly by industrial companies, but its use in the 
service sector and the public sector has become more common in recent years (Norén 
& von Malmborg, 2004; Honkasalo, 1999). Along with this increasing popularity and 
talk about positive benefits, critical voices have also been heard. A common criticism 
is that an ISO 14001-certification does not measure the actual environmental 
performance of an organisation (Krut & Gleckman, 1998; Ammenberg & Hjelm,
2002). Even if an EMS actually leads to less environmental impact, the actual 
occurrence of improvements is difficult to verify externally (Rondinelli & Vastag, 
2000).
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1.2  Emerging problems 

As the popularity of EMS increases and researchers and others argue about its impact , 
the need for evaluating the effect of the implemented systems also increases. The need 
for evaluations has in fact also been identified by researchers in areas of the world 
where EMS is common. The empirical research on the environmental and business
effects of EMS implementation is extensive. During the last few years, this research
has also been the focus of several meta-studies. These primary evaluations and meta-
studies show an ambiguous picture regarding the positive effect of EMS on 
environmental performance. It seems as if successful EMS implementation depends on
a number of organisational characteristics such as, for example, drivers for EMS 
adoption, organisation size, line of business and cultural setting (Chan & Li, 2001;
Freimann & Walther, 2001). One might also expect the efficiency of an EMS to 
depend on the implementation approach as well as on the characteristics of all the 
different EMS elements. Research focusing on the factors influencing the
environmental effects of EMS are rare. More knowledge regarding these factors and 
how they influence the environmental effects of EMS are needed, so that the tool and 
its implementation process can be further developed. Furthermore, the tool might not
necessarily be suitable for all types of organisations. Since EMS adoption is associated 
with considerable costs, it is important to evaluate the possibility of some types of 
organisations not benefiting from EMS adoption.

1.3  Aim of the thesis

The aim of this thesis is to generate knowledge regarding the use of the EMS tool so
that organisations can further improve their environmental performance.

1.4  Problem discussion and research questions 

1.4.1  Research Question 1 
Elements of an EMS in which environmental aspects are identified and assessed are 
among its most important components, since they determine the shape and focus of the
entire system (Whitelaw, 1997; Cascio et al., 1996; ISO, 2004). An environmental
aspect can be defined as an “element of an organisation’s activities or products or
services that can interact with the environment” (ISO, 2004). The aspects, which have
or can have significant environmental impact, constitute an organisation’s so-called 
significant environmental aspects (ISO, 2004). These significant environmental
aspects constitute the basis for establishing the environmental policy, environmental 
objectives and targets, and improvement measures. In addition, significant
environmental aspects are instrumental in determining which individuals should 
receive additional environmental training and which procedures and instructions
should be documented. The environmental aspects are also the starting point when 
establishing environmental performance indicators, which help organisations to 
evaluate their environmental performance. Research is lacking on the processes of 
identification and assessment of environmental aspects in an EMS context. Better 
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knowledge regarding how organisations deal with environmental aspects is a 
prerequisite for the further development of existing methods. This lack of knowledge 
concerning the processes of identification and assessment of environmental aspects in 
an EMS context is the basis of the first research question in this thesis:

1. What are the problematic elements when identifying and assessing 
environmental aspects in an EMS context? 

1.4.2  Research Question 2 
Most EMSs around the world are implemented according to the international standard
ISO 14001 and the European Union regulation EMAS. These standards contain 
requirements that have to be fulfilled before third-party certification and/or registration
can be achieved, but the method used to meet these requirements is optional. In other
words, the criteria are stated, but the means of satisfying them are not. It is difficult for 
an organisation to fully satisfy the specified requirements and to do this in a credible 
way, since there is mostly a lack of guidelines for how this is to be accomplished
(Ammenberg, 2003). The importance of the environmental aspects makes it especially 
important for the work with these processes to be structured in a transparent and
stringent way. The transparency and stringency of these processes affect the 
reproducibility and thereby their credibility as well as the whole EMS. The proposed 
problems with transparency and stringency and thus also with reproducibility and 
credibility, form the basis of the second research question in this thesis:

2. How can the procedures for identifying and assessing environmental aspects in 
an EMS context be improved with regard to stringency and transparency? 

1.4.3  Research Question 3 
The establishment of an environmental policy and its implementation within an 
organisation through environmental objectives, targets and improvement measures, are 
important to enable organisations to continuously improve their environmental
performance. In order to implement an EMS according to ISO 14001 and EMAS, an 
organisation must implement the environmental policy with the use of objectives, 
targets and improvement measures. However, the standards do not provide any details 
regarding how this should be done. Every organisation must therefore interpret the 
requirements in the standard individually. Little is known about this interpretation, and
how organisations have dealt with this implementation of environmental policy.
Therefore, the third research question discussed in this thesis is: 

3. What are the characteristics of the environmental policy implementation in an 
EMS context?

1.4.4  Research Question 4 
As more and more organisations establish EMSs, it is important to investigate whether 
their implementation leads to actual improvements in environmental performance.
Indeed, ever since EMS started to be common after the publications of ISO 14001 in 
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1996, its effects have been extensively evaluated by researchers all over the world. In 
recent years, some researchers have identified the need for reviewing the evidence 
regarding the effects of EMS in meta-studies covering studies that have already been 
published. These meta-studies generally focus on all types of effects from EMS 
adoption, e.g. cost savings, influence on the competitive situation, organisational 
effects and effects on environmental impact. No meta-study has focused solely on
environmental effects of EMS adoption and it is not clear what conclusions are to be 
drawn from any existing evaluations regarding the environmental effects of EMS
implementation. Therefore, the following research question is addressed in this thesis:

4. What do previous EMS evaluation studies report regarding environmental
effects of EMS implementation?

1.4.5  Research Question 5 
Even though EMS is widely presented as a suitable tool for larger companies (Palmer 
& van der Vorst, 1996; Wells & Galbraith, 1999), some small and medium-sized
enterprises1 (SMEs) find it worthwhile to use resources and time to implement a 
system. However, SMEs commonly complain about the complexity of the EMS-
standards and the high costs of system implementation and third-party certification 
(Hillary, 2004). This experienced complexity of the standard and the lack of human 
and financial resources are often the reasons why many SMEs choose not to adopt an 
EMS (Williams et al., 2000; Pimenova & van der Vorst, 2004). A number of 
approaches have been developed in order to facilitate the implementation of EMS in 
SMEs. One of these is the joint EMS and group certification approach, which has been 
commonly used in Swedish SMEs (Ammenberg & Hjelm, 2002). Since the joint EMS 
approach is a way to reduce costs, one might expect this approach to lead to different
results than a traditional EMS implementation approach. It is therefore important to 
address the following research question:

5. What are the advantages and shortcomings of joint EMS and group 
certification compared to a traditional certification approach? 

1.4.6  Research Question 6 
The great number of studies on the effects of EMS shows a wide range of results from 
EMS implementation. Almost all of them tend to treat organisations as one 
homogenous group and do not examine the effects of EMS implementation in relation 
to the differences between organisations and their business contexts. However, it does 
not seem likely that EMS or any other management tool suits all types of organisations
(Hofstede, 2001). The degree of benefit from EMS is probably influenced by certain 
organisational characteristics (Chan & Li, 2001; Freimann & Walther, 2001).
Therefore, the sixth research question that is addressed in this thesis is:

1 According to the European Union’s (EU) definition, a company is considered to be a small and medium-sized
enterprise (SME) if it has fewer than 250 employees and either the annual turnover is less than 40 million euros 
or the annual balance sheet total does not exceed 27 million euros. The company must also be an independent
enterprise, i.e. 25% or more of the capital or voting rights cannot be owned by larger enterprises (CEC, 1996)
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6. What influence do organisational characteristics have on the environmental 
effects of EMS implementation? 

1.4.7  Connection between research questions, studies and appended papers
The way the six research questions are addressed in the different papers included in
this thesis are displayed in Figure 1.1.

Figure 1.1 The research questions addressed in this thesis and how they are addressed in the appended papers.

1.5  Delimitations of the thesis

Research questions 2 and 3 focus on the procedures for identifying and assessing 
environmental aspects and the process of environmental policy implementation used in
practice, and not on theoretically described procedures and processes. When

Research Question 6
What influence do organisational
characteristics have on the environmental
effects of EMS implementation?

Research Question 2
How can the procedures for identifying and
assessing environmental aspects in an EMS
context be improved with regard to stringency
and transparency?

Research Question 3
What are the characteristics of the
environmental policy implementation in an
EMS context?

Paper I 

Paper III

Paper V

Paper VI

Research Question 1
Paper II What are the problematic elements when 

identifying and assessing environmental
aspects in an EMS context?

Paper I 

Research Question 4
What do previous EMS evaluation studies
report regarding environmental effects of EMS
implementation?

Paper IV

Research Question 5
What are the advantages and shortcomings of
joint EMS and group certification compared to
a traditional certification approach?
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addressing Research Question 6, the focus lies on whether or not different
organisational characteristics influence the environmental effects of EMS 
implementation. No attempt to measure the influence of such organisational
characteristics is made.

This thesis focuses on the environmental effects of EMSs, such as concrete 
environmental improvements leading to reduced environmental impact and 
organisational effects connected to environmental improvement.  Examples of such
organisational effects are improved relationship with authorities, more effective 
environmental organisation, greater employee awareness regarding environmental
issues and reduced risks for accidents leading to environmental impact. The business 
and financial effects of EMS are not discussed in this thesis. 
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2  Theoretical framework 
2.1  Environmental management

Growing environmental problems have resulted in a need to protect the world’s
ecosystems, thus creating the field of environmental management. According to 
Burström (2000), there is no generally accepted definition of environmental 
management. However, many researchers and other professionals have tried to define 
it. North (1997) focuses on physical actions when he defines environmental
management as “use and protection of natural resources through the application of 
environmentally sound practices”. Another, more comprehensive, definition is 
suggested by Gilpin (1996), in “a concept of care applied to localities, regions,
catchments, natural resources, areas of high conservation value, cleaner processing and
recycling systems, waste handling and disposal, pollution and control generally, 
landscaping and aesthetics, enhancement of amenities”.

Journals that publish research within the field of environmental management seem to 
be divided into two main groups (Burström, 2000). One of these groups is concerned 
with society’s use and conservation of natural resources. The other group focuses on 
what Ammenberg (2003) calls “environmentally conscious management of society 
and/or different organisations”. The former group seems to refer to their field of 
research as ‘environmental management’, whereas the latter commonly refers to their 
field as ‘corporate environmental management’. No prevailing definition of corporate
environmental management seems to exist. However, there seems to be an agreement 
among researchers that the term is associated with environment-related practices in 
companies and other organisations (Meima, 2002). In order to make corporate 
environmental management more structured and efficient, a number of tools have been
developed (Welford, 1998). Examples of such tools are environmental management
systems (EMS), environmental auditing, life cycle assessment (LCA) and 
environmental reporting. One of these tools, EMS, is the focus of this thesis.

2.2  Definition of EMS 

As a response to the increasing demands laid down in environmental legislation during 
the 1970s and 1980s, many companies started to develop their own set of procedures.
The focus of these procedures was to assure that mandated end-of pipe pollution
control technologies were in place and functioning and this required permit
applications and monitoring reports to be submitted to the environmental authorities. 
These procedures are sometimes referred to as early EMS prototypes (Andrews et al., 
2003). Environmentally proactive companies took these early EMS prototypes a step 
further during the 1980s, adding pollution prevention programmes and waste 
minimisation goals to compliance assurance.

The EMS standards that were introduced in the 1990s further developed the early EMS 
prototypes. According to the international standard ISO 14001, an EMS is a “part of an 
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organisation’s management system used to develop and implement its environmental
policy and manage its environmental aspects”. A management system is defined as “a 
set of interrelated elements used to establish policy and objectives and to achieve those 
objectives”. In order to fulfil this definition the management system must include
“organisational structure, planning activities, responsibilities, practices, procedures, 
processes and resources. The British EMS standard BS7750 and the European Union’s 
EMAS regulation have similar definitions of EMS, in which environmental policy is
strongly emphasised. According to ISO 14001’s definition of EMS, to be complete it 
must not only include elements of monitoring and measurements and improvement
programmes focused on single environmental issues but must also be built upon a 
holistic view including all environmental aspects of the whole life cycle of an 
organisation’s products or services. Further, the environmental policy must, according
to ISO 14001, include a commitment to continual environmental improvement. Hence, 
in order to be defined as an EMS, a system must be based on the plan-do-study-act
management process (PDSA-cycle) pioneered by W. Edwards Deming for continuous
improvement of total quality management (Deming, 1993), making the improvement 
of corporate environmental management an ongoing cycle.

ISO 14001’s definition of EMS is used in this thesis. Hence, in order to be a complete 
EMS, the management system must not only include organisational structure, planning 
activities, responsibilities, practices, procedures, processes and resources, but also be 
based on a continuous improvement process. Thus, the early EMS prototypes 
developed in the 1970s and 1980s are not regarded as EMSs in this thesis. 

2.3  EMS standards 

One of the first sectors to realise the need for such a system was the chemical industry, 
which subsequently developed the Responsible Care System. The United Kingdom has 
a tradition of being early in the development of standards and they published the EMS
standard BS7750, which was built on the corresponding standard for quality assurance,
BS5750. Concurrently, the European Union (EU) published another version of an
EMS, the Eco-Management and Audit Scheme (EMAS), which is actually not a 
standard, but a voluntary EU regulation. Registration to EMAS was originally
available only for industrial companies, but after revision, the regulation was also 
opened for other types of organisations.

These EMS standards were adopted mostly by industry on a relatively small scale. 
However, when the international standard ISO 14001 was published in September
1996, the implementation of EMS started to be more common in industry. In recent 
years, the interest for EMS in the service sector and the public sector has also 
increased (Norén & von Malmborg, 2004; Honkasalo, 1999). ISO 14001 is based on 
the same structure as BS7750 (Hunt & Johnson, 1995). It was also intentionally 
designed to be compatible with the international quality management standard ISO 
90002 in language, approach and certification methods (Poksinska et al., 2003). A 

2 ISO 9000 is not one single standard, but actually a series of standards. For the sake of simplicity, ‘ISO 9000’ is
used as term for the whole series.
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second version of ISO 14001 was introduced in 2004. No new requirements were 
added in the version but the text was clarified and the unanimity with ISO 9000 was 
improved (Swedish Standards Institute, 2005). The ISO 9000 standard was originally 
established as an ISO-standard in 1987 and has since then been up-dated in 1994 and 
2000 (Bergman & Klefsjö, 2003). It has its roots in U.S. military standards, but was 
immediately inspired by BS5750 (Bergman & Klefsjö, 2003).

BS7750 was replaced by ISO 14001 in 1996 and is therefore no longer used in 
practice. However, some studies focusing on BS7750-certified organisations are 
reviewed and referred to in this thesis. Since BS7750 and ISO 14001 are similar, 
EMSs based on BS7750 are, in this thesis, considered equal to systems based on ISO
14001. Since its revision during the late 1990s, EMAS has been based on the 
specifications in ISO 14001. Therefore, the specifications in EMAS are similar to 
those in ISO 14001 although some differences do exist (del Brío et al., 2001): 

ISO 14001 is recognised worldwide, while EMAS is only recognised in the
European Union.
EMAS has a compulsory initial review, while this is only recommended in ISO 
14001.
EMAS requires publication of an annual environmental statement, but ISO
14001 does not. 
Under ISO 14001, an auditor verifies that the EMS has been correctly adopted 
and an accredited audit firm subsequently grants the system certificate; under 
EMAS, in addition to an audit of the system, the site’s environmental statement 
must be validated by an accredited verifier who is independent of the site’s
auditor.

ISO 14001 is one of a series of standards developed by the International Organization
for Standardization (ISO). ISO is a worldwide federation founded in 1947 to promote
the development of international manufacturing, trade and communication standards
(Cascio, 1996). The ISO 14001 standard is therefore part of the ISO 14000-series, 
which has been developed to provide organisations with a structure for managing
environmental impact. The standards within the ISO 14000-series include a broad
range of environmental disciplines (ISO, 2005): 

Environmental management systems (ISO 14001 & ISO 14004) 
Description of environmental performance of products (ISO 14040-43, ISO
14048 & ISO 14049) 
Improvement of environmental performance of products (ISO 14062) 
Information on environmental performance of products (ISO 14020-25) 
Communication of environmental performance (ISO 14063) 
Description of environmental performance of organisations (ISO 14031 & ISO
14032)
Description of vocabulary used in environmental management (ISO 14050)
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Environmental auditing criteria for use by both internal and third-party auditors were 
previously described in a series of standards within the ISO 14000-series. However, 
since 2002 these standards have been replaced by one single standard, ISO 19011, 
with also covers auditing in a quality management system context (Almgren & 
Brorson, 2003).

The emergence and history of the EMS standards are only briefly outlined in this
section. The interested reader can find a more comprehensive review of the
development of BS7750 and EMAS in Hunt & Johnson (1995). A detailed description
of the evolvement of ISO 14001 is present by Cascio (1996).

2.4  EMS description and implementation 

An EMS is described here by outlining the implementation process of a system based 
on the requirements in ISO 14001. The subheadings correspond to subheadings in the 
standard. The corresponding phases in the PDSA-cycle are indicated in brackets.

2.4.1  Planning (Plan)
Before the actual implementation of an EMS can take place, it is usually necessary for 
an organisation to establish the present situation regarding environmental activities
within the organisation. In order to do this, an initial environmental review is therefore 
often performed. This review usually includes identification of environmental aspects3,
relevant environmental regulations and other external requirements as well as existing 
environmental procedures and instructions. When environmental aspects have been
identified, they are assessed in order to determine which of them have or may have 
significant environmental impact. The initial review is a one-off procedure, but new 
environmental aspects should continue to be identified and assessed subsequent to the
implementation phase. The so-called significant environmental aspects form the basis
of an environmental policy4. This policy is documented and communicated within the 
organisation and is made available to the public. The significant environmental aspects 
are also important input when establishing environmental objectives and targets. Other
required inputs are legal and other external requirements, technological options, 
operational and business requirements and the views of stakeholders. The objectives
and targets must be measurable and consistent with the environmental policy. 
Improvement programmes, including designation of responsibility, means and time-
frame, are established in order to achieve the objectives and targets. After EMS 
implementation, the objectives, targets and improvement programmes are continuously
monitored and where necessary corrected. As objectives and targets are achieved, new 
ones are established. The suitability of the environmental policy is also consciously 
assessed, but normally not as frequently as the objectives and targets.

3 An environmental aspect can be defined as an “element of an organisation’s activities or products or services
that can interact with the environment” (ISO, 2004).
4 An environmental policy can be defined as the “overall intentions and direction of an organisation related to its
environmental performance as formally expressed by top management” (ISO, 2004).
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2.4.2  Implementation and operation (Do)
The roles and responsibilities regarding environmental issues are defined and 
documented. Top management appoints a specific management representative, who is 
responsible for ensuring that the EMS is maintained in accordance with ISO 14001 
and for reporting the system’s performance to top management. All personnel who are 
involved in activities that have the potential to cause significant environmental impact 
receive specific environmental training. Procedures for internal communication among 
the organisation’s functions are established as well as procedures for external 
communication with stakeholders. Procedures and operation instructions to control
those activities that have significant environmental impact are established and 
documented. In addition, procedures to identify potential accidents that may have an
impact on the environment and how the organisation should react to such accidents are 
established. After EMS implementation, documented roles, responsibilities and 
procedures should continuously be up-dated.

2.4.3  Checking (Study) 
The organisation’s operations that have significant environmental impact are 
continuously monitored and measured in order to evaluate environmental performance. 
Regulatory compliance is also continuously evaluated. Procedures for dealing with 
nonconformities regarding requirements in ISO 14001, environmental regulations and 
procedures in the EMS are established.  In order to determine whether the EMS fulfils 
the requirements in ISO 14001 and is working as intended, internal environmental
audits are performed at planned intervals. Internal environmental auditors receive 
appropriate auditor training. An EMS is not considered properly implemented before
procedures for monitoring, dealing with nonconformities and internal audits are up and 
running within the organisation.

2.4.4  Management review (Act) 
The last step of the EMS implementation is a review of the EMS performed by top 
management. In this review, the suitability, adequacy and effectiveness of the EMS are 
assessed. This review should, after the implementation phase, be carried out at planned 
intervals. Some of the inputs to the management review are results from environmental
audits, evaluation of regulatory compliance, extent to which environmental objectives
and targets have been met, changes in legal requirements and the organisation’s
environmental aspects and follow-up actions from previous reviews. The outputs of 
the review are, when necessary, actions related first and foremost to changes in 
environmental policy, objectives and targets but such actions may also be related to 
changes in other elements of the EMS.

2.5  Environmental aspects

2.5.1  Definition of environmental aspect 
The emergence of EMS in the shape of ISO 14001 has introduced the term 
‘environmental aspect’, which was not used before the standard was published. An
environmental aspect is, according to ISO 14001, an “element of an organisation’s
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activities or products or services that can interact with the environment” (ISO, 2004). 
This new term is often used instead of ‘environmental impact’ or ‘environmental
effect’, and has been questioned for shifting the focus away from actual environmental
performance (Gleckman & Krut, 1997). Bell (1997) disagrees with this criticism 
claiming that the term ‘environmental aspect’ is consistent with what most 
organisations can reasonably achieve. He states that most organisations can not be 
expected to be able to perform scientific environmental impact assessments and that
the term ‘environmental aspect’ is suitable for the analysis of inputs and outputs in a
company.

According to Ammenberg (2003), ISO 14001’s definition of environmental aspect is 
unspecific and in combination with the lack of generally accepted guidance for 
specific use, it leaves a lot to be interpreted by the users. An aspect is often confused
with the activity connected to it. According to Woodside et al. (1998), it is hard to 
reach agreement as to what constitutes an aspect versus an activity. Thus, they
conclude that there is no right or wrong way to define it. Brorson & Larsson (1999) 
take a somewhat different approach. They divide a specific environmental aspect into 
several “circumstances”, where “circumstances” include activities, operations, 
products and services that can cause environmental impact. For many authors, an 
environmental aspect is connected to a direct environmental impact (see, for example,
Sayre, 1996; Johnson, 1997; Schoffman & Tordini, 2000). Thuning (1999) has a
somewhat different view. He divides aspects into those originating from the 
production system (direct aspects) and those originating from the management system
(indirect aspects). According to Thuning (1999), examples of indirect aspects might
include competence, demands on suppliers or environmental complaints. The terms 
“direct” and “indirect” aspects are recognised from EMAS, but they have a different 
meaning in the regulation. In EMAS, the meaning of the terms is connected to the
degree to which an organisation can control the aspects. 

ISO 14001’s definition of environmental aspect is adapted in this thesis. However, 
since this definition is rather unspecific, the interpretation of this definition by the 
author of this thesis is presented here. An environmental aspect is normally an 
unwanted element of an activity that leads to negative environmental impact. The 
relationship between activity/product, aspects and impacts is illustrated in Figure 2.1. 

Environmental aspects are often different types of emissions, use of resources such as 
energy, water and raw materials or production of different kinds of waste. However, an 
environmental aspect can also be of more organisational nature, such as lack of 
communication and insufficient environmental training if these elements lead to 
impact on the environment. 
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Activity/product Environmental aspect Environmental impact

Figure 2.1 Relationship between activity/product, aspects and impacts as seen by the author of this thesis. 

2.5.2  The role of environmental aspects in an EMS
The concept of environmental aspects is of great importance in an EMS, since it 
controls the shape and focus of large parts of the EMS (Cascio et al., 1996). Whitelaw 
(1997) even calls it “the most important part of the standard”. The importance of 
environmental aspects is illustrated in Figure 2.2 showing that they form the basis for 
environmental objectives, targets and improvement programmes. The aspects 
considered most significant determine which employees should receive environmental
training and which procedures should be established and documented. From the
environmental aspects, indicators are developed in order to evaluate environmental
performance.

Figure 2.2 The role of environmental aspects in an EMS according to ISO 14001 as seen by the author of this
thesis.
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There seems to be agreement among EMS professionals that working with 
environmental aspects is somewhat confusing for organisations and that it is one of the
most problematic parts of EMS implementation; see, for example, Cascio et al. (1996), 
Schoffman & Tordini (2000), Woodside et al. (1998).

2.5.3  Identification of environmental aspects
It is suggested that environmental aspects are best identified in an environmental
review. The importance of organisations not seeing the identification of aspects as a 
one-off procedure is also stressed (Ammenberg, 2003; Roberts & Robinson, 1998). 
However, advice on how, and how often, an update of the aspects should be done is 
rare. Focus lies on the initial identification, for which the advice in the literature is 
much more extensive. For example, Tibor & Feldman (1996) and Schoffman & 
Tordini (2000) suggest initial identification of aspects associated with regulatory and 
legal requirements. The argument is that these regulations already reflect the most 
important environmental aspects. However, identifying aspects in areas not regulated 
is more difficult, and must be dealt with in a different way. For aspects in non-
regulated areas, some authors prefer a process-oriented approach, whereby processes
large enough for meaningful examination, but small enough to be clearly understood, 
are identified as a first step. When these processes are identified, environmental 
aspects associated with each process can be identified (Schoffman & Tordini, 2000; 
Sayre, 1996). Roberts & Robinson (1998) go a step further when they suggest that the 
first level of processes identified should first be separated into smaller process steps 
before the environmental aspects for each of the individual process steps are identified. 
Some authors suggest a simpler approach, in which authors use the wording in ISO
14001 stating that the organisation must establish and maintain procedures to identify 
the environmental aspects of its activities, products, and services as a basis (Woodside 
et al., 1998; Tibor & Feldman, 1996; Johnson, 1997). According to this suggestion, 
organisations should consider areas such as emissions to air, discharges to water, waste 
management and contamination of land, when they identify aspects directly from 
activities, products or services that may have an environmental impact.

2.5.4  Assessment of environmental aspects 
Ammenberg (2003) claims that the difficulties in assessing environmental aspects 
originate from a lack of guidelines in ISO 14001. He receives support from Whitelaw 
(1997), who states that the assessment is problematic because of the absence of any 
universal tool for the comparative assessment of different environmental impacts.
Since no universal tools exist, the assessment of environmental aspects is associated 
with a great deal of subjectivity (Whitelaw, 1997). The adopted methods for
assessment of environmental aspects therefore differ considerably among different 
organisations (Ammenberg, 2003). Subjectivity makes the outcome of the assessment,
the significant aspects, dependent on the people conducting the assessment. A variety 
of methods are used for the assessment of aspects, since ISO 14001 leaves the method
for establishing significant aspects open for each individual organisation. Woodside et 
al. (1998) suggest that available assessment methods can be divided into three 
different approaches: consideration of selected documented criteria without any 
weighing factors; consideration of selected documented criteria with weighing factor; 
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and judgement of environmental professionals. According to Whitelaw (1997), the 
most widely used method is based on criteria with weighing factors, where risk
assessment is also considered. Risk assessment has in this case two components: the 
likelihood of an incident and the gravity of the incident. Examples of assessment
criteria suggested in EMS guidebooks are (Roberts & Robinson, 1998; Tibor &
Feldman, 1996; Woodside et al., 1998):

The scale of the impact 
The severity of the impact 
The probability of occurrence 
The permanence of impact 
The actual or potential regulatory/legal exposure 
The difficulty of changing the impact 
The concerns of stakeholders

Authors of EMS guidebooks are clearly divided into two groups: those that only
suggest environmental concerns when assessing the aspects (see, for example, Tibor & 
Feldman, 1996; Schoffman & Tordini, 2000) and those that also suggest business 
concerns (see, for example, Robert & Robinson, 1998; Sayre, 1996). Whitelaw (1997)
uses only environmental concerns in the assessment, but he also adds two extra factors 
to the process: if an aspect is associated with legislative requirements or if there is a 
lack of information on which to base a satisfactory appraisal, the aspect should
automatically become a significant environmental aspect. 

2.5.5  Identifiers and assessors of environmental aspects
A majority of the authors of the publications referred to in Section 2.5.2 and 2.5.3
concentrate on how the identification and assessment of environmental aspects should
be carried out. The question of who should perform these tasks is most often left open.
However, it is fairly obvious that most authors think that environmental aspects are an 
issue for top management or a single representative of top management. Schoffman &
Tordini (2000) are an exception. They state that, “it is important not to assume that 
upper management alone can identify an organisation’s environmental aspects”. 
Instead, they suggest that input from all levels in an organization and as many
functions as possible is important to adequately identify aspects. Whitelaw (1997) 
agrees with Schoffman & Tordini when he states that individuals who have been 
employed for many years should participate in the identification process, since they 
have collected a wealth of useful knowledge over the years. Woodside et al. (1998) 
give some advice regarding assessment of environmental aspects. They suggest that
the determination of significant aspects should be based on the judgement of the
environmental operations officer and the environmental coordinators, with advice from
other professionals, when needed.
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2.6  Environmental policy implementation 

2.6.1  Environmental policy implementation in an EMS context 
One of the central elements of an EMS is the formulation and documentation of an
organisation’s overall intentions and direction of the organisation related to its 
environmental performance in an environmental policy (Ammenberg, 2003; ISO,
2004). With this policy and the significant environmental aspects as a basis, 
environmental objectives, targets and improvement programmes are established. These
objectives, targets and programmes must then be deployed and shared through the
whole organisation. The term used for the establishment and deployment of objectives, 
targets and improvement programmes is in this thesis ‘environmental policy 
implementation’. In contrast to the environmental policy, objectives and targets 
concretise what should actually be improved. Targets are usually fairly specific, 
measurable and time-framed goals, whereas objectives are goals that are more specific 
than the stated ambitions in the policy, but somewhat generic in scope and purpose
(Sayre, 1996). 

The theoretical route for implementing the environmental policy outlined above 
appears relatively straightforward. In practice, however, most organisations find it a
real challenge to establish workable objectives and targets (Bird, 1997). According to 
Bird (1997), it is one thing to theoretically determine what must, should and could be 
done in order to improve an organisation’s environmental performance, but quite 
another to determine whether or not it would be possible to implement changes in the 
context of the organisation’s overall dynamics. Many organisations have found that it 
is no trivial task to establish objectives and targets that can stand up to challenges
posed by competing business priorities and failing employee commitment.

2.6.2  Theoretical base for environmental policy implementation
The implementation of environmental policy, as it is outlined in ISO 14001, has its
basis in Edwin Locke’s goal-setting theory (Locke, 1968) and management by 
objectives (MBO), originally proposed by Peter Drucker (Drucker, 1954). In short, 
goal-setting theory proposes that specific goals increase performance, that difficult 
goals, when accepted, result in higher performance than easy goals do; and that 
feedback leads to higher performance than non-feedback (Latham &Yukl, 1975; 
Tubbs, 1986; Locke & Latham, 1990). Four ingredients are common to MBO
programmes: goal specificity, participative decision-making, an explicit time period, 
and performance feedback (Carroll & Tosi, 1973; Rodgers & Hunter, 1991).

The major ingredients in MBO correspond well with goal-setting theory. The only area 
of disagreement relates to the issue of participation. Participative decision-making in 
strongly advocated by MBO, whereas goal-setting demonstrates that assigned goals
frequently work just as well. However, according to goal-setting theory, participation 
is beneficial because it appears to induce individuals to establish more difficult goals 
and increases goal acceptance (Erez et al., 1985; Robbins, 1996). This is due to the 
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fact that people are more likely to accept an objective, because they are more 
committed to choices in which they have a voice (Erez et al., 1985).

2.6.3  Quality policy deployment
MBO has been further developed in the quality management area, where the process 
by which a vision is realised within an organisation is called policy management or
policy deployment. To emphasise that it is a quality-related vision that is being 
deployed, the phrase quality policy deployment (QPD) is sometimes used. QPD 
resembles MBO, but some differences exist. The major difference is that MBO, as it is 
applied in practice, focuses mainly on results, whereas QPD focuses more on the
means to reach the desired results (Bergman & Klefsjö, 2003). 

The way QPD is structured differs somewhat in the quality management literature. 
Eureka & Ryan (1990) suggest a QPD process divided into a series of eight basic
steps. These eight steps are briefly outlined below. This does not mean that all eight 
steps will be needed in every organisation. The process must be customised to fit each 
organisation’s own unique context.

Step 1: Specify the organisation’s mission 
A mission is derived from the major organisational visions specified by upper
management. This mission describes what the organisation wants to achieve and it 
must not change too often. 

Step 2: Establish long- and medium-term goals 
Upper management, working in conjunction with middle management, establishes 
long-term (seven to ten years) and medium-term (three to five years) goals
supporting the mission. Actions to support the goals are established and prioritised.

Step 3: Gather facts and conduct analysis necessary for setting annual plan 
Information and data about the organisation’s present situation and status, available
resources, competition and economic conditions are gathered and analysed.

Step 4: Establish the annual plan (both goals and actions)
After checking and analysing the previous year’s annual plan, market conditions 
and the status of competition, the coming year’s plan can be established. The plan 
becomes process-oriented through a ‘catchball’ procedure involving upper and 
middle management.

Step 5: Specify measures for evaluation 
Measures for evaluation for each goal and action are identified. These measures, 
which are targets with quantifiable values, are used to track progress from the
working level to the overall goals. 

Step 6: Deploy the annual plan 
The annual plan is deployed within the organization to each division, department,
section and individual.
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Step 7: Execute the annual plan
The annual plan is implemented in the daily work. The measurement system 
created in Step 5 is implemented and used to make an evaluation possible. 

Step 8: Perform periodic evaluations
Upper management reviews the results and the implementation of the annual policy 
every three months and middle management does the same once a month. Once or 
twice a year, the organisation should institute a quality-control audit and diagnosis. 

The use of a so-called ‘catchball’ procedure in step 4 is strongly emphasised in QPD.
This procedure is a way to resolve the differences that arise when goals are established
on different levels within an organisation. When upper management establishes the 
annual goals, they discuss the goals and the actions needed to reach the goals with 
middle management. Goals and actions cannot be established before consensus is 
reached. The same discussions are later conducted between middle management and 
supervisors and between supervisors and line personnel. This way, agreement about
the annual plan is reached throughout the whole organisation.

2.7  EMS in small and medium-sized organisations

2.7.1  Environmental importance of SMEs
According to the European Union’s (EU) definition, a company is considered to be a
small and medium-sized enterprise (SME) if it has fewer than 250 employees and 
either the annual turnover is less than 40 million euros or the annual balance sheet total 
does not exceed 27 million euros. The company must also be an independent 
enterprise, i.e. 25% or more of the capital or voting rights cannot be owned by larger
enterprises (CEC, 1996). Companies adhering to this definition account for 99.8% of 
all companies in the EU, for 66% of the total employment and for 65% of business
turnover (Ilomäki & Melanen, 2001). The SME sector globally accounts for about
70% of gross domestic product (GDP), although this may vary considerably from
country to country (O’Laoire & Welford, 1996).

Previous research has shown that small and medium-sized enterprises (SMEs) are 
important not only from a financial point of view but that the sector also has a
considerable environmental impact (Tilley, 1999; Fay, 2000; Hillary, 2000; 
Hoevenagel & Wolters, 2000) The extent of this impact is not known, but according to 
Hillary (1995), SMEs could be contributing up to 70% of all industrial pollution. 
However, it should be noted that this figure is a rough estimation and not based on 
empirical data. Nevertheless, several authors state that SMEs are collectively 
responsible for a significant portion of the total environmental burden (de Bruijn &
Lulofs, 2000; ECOTEC, 2000; Starkey, 1998). 

In addition to great collective environmental impact, many SMSs are seldom 
supervised by environmental authorities or have any contact with them, and therefore 
probably have fairly poor control over their impacts (Ammenberg et al., 1999). These 
facts make it important for SMEs to have access to tools that can help them achieve 
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compliance and structure and improve their environmental activities. The need for 
such tools is even more enhanced by the fact that many SMEs are often situated in 
light industrial areas, frequently located near residential areas (Williams et al., 2000). 
One tool that can be applicable to SMEs is the environmental management system 
(EMS).

2.7.2  Barriers to EMS adoption in SMEs 
EMSs are often presented as a suitable tool for larger companies (Palmer & van der 
Vorst, 1996; Wells & Galbraith, 1999). It is also clear that EMS has predominantly 
been adopted by large companies (Merritt, 1998; Gribble & Dingle, 1996). The
suitability of EMS and its most common standard, ISO 14001, for SMEs has often 
been debated (Gerstenfeld & Roberts, 2000; Hutchinson & Hutchinson, 1995; Palmer
& van der Vorst, 1996). It has even been suggested that the viewpoints and attitudes of 
SMEs have not been taken into account at all when creating the standard and therefore 
it is ill-suited to such companies (Gleckman & Krut, 1997). Unfortunately, strategies 
and tools primarily designed for large organisations are often uncritically transferred to 
smaller organisations (Holt et al., 2000; Dandridge, 1979; Welsh & White, 1981).
EMS is no exception (Gleckman & Krut, 1997; Palmer & van der Vorst, 1996). Even 
if the suitability of EMS, according to the specifications in ISO 14001, can be 
questioned, many SMEs find it worth the effort to use resources and time to implement
a system and certify the company (Swedish Environmental Management Council, 
2004). Some of these SMEs might not even have the opportunity to choose whether to 
adopt an EMS and to seek certification. It can be a de facto requirement from one or 
several customers. One example of this is the automobile industry, where automobile
manufacturers such as General Motors, Daimler-Chrysler, Ford and Toyota have 
adopted ISO 14001 and require their suppliers to do the same as a condition for 
continuing to do business (Morrow & Rondinelli, 2002).

Many SMEs complain about the complexity of the ISO 14001-standard and the high 
costs of system implementation and third-party certification. Indeed, the experienced
complexity of the standard and the lack of human and financial resources are often 
mentioned as reasons why many SMEs choose not to adopt an EMS (Williams et al., 
2000; Hillary, 2004; Pimenova & van der Vorst, 2004). It is clear that many SMEs
need an implementation approach that is tailored for smaller companies to be able to 
adopt EMS and to go for certification (Merritt, 1998; Hillary, 1995; Williams et al., 
2000). If an EMS approach can be tailored to SMEs, it has been shown that a majority
of them would consider implementing one (Williams et al., 2000).

2.7.3  Approaches to facilitate EMS implementation in SMEs 
To overcome the obstacles of EMS implementation, SMEs have a number of specially 
developed approaches from which to choose. They can be classified in the following
four categories, (Dalhammar, 2000): 

Incremental approaches with rewards on the road towards certification
(Swedish Environmental Management Council, 2004; The Acorn Trust, 2004);
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Mentoring (Tunnessen, 2000; Wells & Galbraith, 1999); 
Standardised solutions for EMS implementation (Miljöledarna Ciconia AB, 
2004; Entropy International, 2004); 
Joint EMS and group certification (Ammenberg et al., 1999; Ammenberg & 
Hjelm, 2003). 

This thesis focuses solely on the joint EMS and group certification approach since this
has been a common approach in recent years and it seems as if its popularity is 
growing among SMEs (Ammenberg & Hjelm, 2003). In Sweden, joint EMS and group
certification has received a lot of attention and today there are a great number of 
company groups working with shared EMSs. Some of these have completed a group 
certification, or are planning to do so in the near future (Ammenberg & Hjelm, 2003).
In May 2002, 24 industrial estates, involving 450 companies and 7 industrial groups, 
have used the joint approach in Sweden (Ammenberg & Hjelm, 2002). These figures 
can be compared to the total number of ISO 14001-certified companies in Sweden 
which amounted to 2,4645 at the end of 2002 (Environcert, 2004), indicating that
approximately 20 % of all ISO 14001-certified companies in Sweden have used the
joint approach. The joint EMS and group certification approach as it was originally 
used is presented in more detail in the following section.

2.7.4  Joint EMS and group certification 
A joint EMS can be adopted by companies that are spread geographically, but the most 
practical and probably the most rewarding type is one that includes a number of 
companies within a limited geographical area, e.g. an industrial estate (Dalhammar, 
2000). In a joint EMS, certain parts of the system are common for the participating 
companies, but some are specific for each individual company. If the companies 
choose to go for ISO 14001 certification, they can do so at the same time by being
audited by the same certification body. This is often referred to as group certification 
(Ammenberg, 1999). The literature covering the joint EMS approach is limited. Only 
two publications have been found that present the approach; Ammenberg (1999) and 
Dalhammar (2000). The presentation of joint EMS and group certification below has 
been inspired by those two publications. It describes how a joint EMS is commonly
implemented, although this probably varies considerably between different joint EMS 
projects.

When implementing a joint EMS, an environmental group is formed, consisting of one
representative from each company in the group. The group selects a few individuals 
who form a steering committee, which in turn selects a central coordinator. A support
group supports the central committee and assists the company coordinators. The 
support group can consist of consultants and other stakeholders, e.g. financiers, 
municipalities and regional authorities. The central coordinator can be selected from 
the participating companies, but it could also be someone from outside the group. 
When the joint EMS approach was originally used, the central coordinator was 

5 The information is continuously collected from approved certification bodies. The statistics does not take into
account the companies which has lost their certificate during the year. 
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employed by a consulting firm that was a member of the group (Ammenberg et al., 
1999). The central coordinator is responsible for performing a variety of tasks such as 
preparing documents, identifying and communicating common legal requirements,
raising interest and commitment, calling meetings, handling minutes and planning
environmental training. In addition, the central coordinator also functions as head of 
the steering committee. The steering committee is responsible for the implementation 
of the EMS and the planning of environmental audits. The committee also issues new
system documentation and reviews existing documents, focusing on those that are 
common for the group. Another important activity is evaluation of training needs and 
training content. During the EMS implementation, the committee meets twice a month. 
Subsequently, however, certification meetings are held whenever needed or at least 
once every three months. The company coordinators in the EMS group meet regularly 
to make various decisions, to receive additional training and provide information about 
and discuss new or revised documents. During the EMS implementation process, the 
group meets once a month but after certification, every second month is considered 
sufficient.

The documentation of the joint EMS consists of an environmental manual that is
common for all companies, a company-specific manual and a company-specific 
compilation of records. For the majority of the documents in the company-specific
manuals, the central coordinator prepares documentary templates. The basis of the 
joint EMS approach is that all parts of the EMS, except company-specific objectives, 
procedures and instructions, can be shared by all companies in the environmental 
group.

2.8  Effects of EMS

Since the interest for implementing EMS is growing worldwide, researchers around 
the world have identified the need for evaluating its effects. Along with the increasing
number of evaluations, reviews covering empirically based studies started to be
performed in the late 1990s. In order to present a picture of the present knowledge
regarding environmental effects of EMS, an overview of the results in the major meta-
studies on the system’s effects are presented below. 

In a review performed by Ruth Hillary in 1999, small- and medium-sized enterprises 
(SMEs) were in focus (Hillary, 1999; Hillary, 2004). She focused not only on possible 
benefits, but also on barriers and drivers for EMS adoption when performing a detailed 
review of 33 studies carried out in EU. Hillary’s study showed that SMEs found real 
and valuable benefits from implementing formal EMSs. Communication channels,
skills, knowledge and attitude all improved when SMEs adopted the system. They also 
experienced positive outcomes in terms of improved environmental performance, 
assured legal compliance and energy and material efficiencies. In addition, the 
enterprises’ image was enhanced and dialogue and relationships with stakeholders
improved. The major drawback with EMS implementation was that more resources
than expected, in terms of costs, time and skills, were required.
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In 2000, Ulrich Steger published a review covering 24 original studies (Steger, 2000). 
In Steger’s paper, an attempt is presented to assess the impact EMS has had on 
organisations that focus on ecological goals and impacts, the economic cost-benefit of
EMS, organisation and information. The review is based mainly on German-speaking 
evaluations of smaller empirical investigations of EMS. Steger (2000) reports that the 
use of EMS leads to a more effective organisation flow, a higher degree of legal
compliance and a more comprehensive exploitation of the “win-win” potential of 
ecological and economical benefits. However, the effect on concrete environmental
improvements was found to be limited. A majority of the companies covered claimed
that they would have achieved their environmental goals anyway, regardless of the 
EMS.

Two years later, a review of 13 Austrian evaluation studies of EMS was performed
(Pecher et al., 2002). This study focused on environmental effects, financial effects
and image benefits. No general conclusions could be drawn from this study since the
EMSs in some evaluations showed a good and strong effect while in others showed 
none at all. One of the conclusions in this study was that future evaluation studies 
should choose their research methodology more carefully than previous evaluations. 

A doctoral thesis presented by Ammenberg (2003) contained a review of other studies 
on the effects of EMSs. He found that the results regarding the effects of EMSs were 
divergent. According to him, it is not possible to determine whether organisations that
have implemented an EMS have better environmental performance than organisations
without an EMS, based on large statistical studies using environmental performance
indicators. Studies mainly based on the perceptions of environmental managers
generally seem to present more positive results. These studies also indicate that EMSs 
lead to a variety of environmental management activities, but the researchers have not 
been able to find a causal relation between these activities and reduced environmental 
impact. Two thirds of the reviewed studies covering effects on regulatory compliance
report that EMS implementation leads to improved compliance. EMSs also seem to 
have a positive effect on emergency preparedness and the actual number of 
environmental accidents. Ammenberg (2003) concludes that the EMS tool can be used 
to effectively reduce environmental impact. However, the existing evidence regarding
the positive effect on environmental performance is not sufficient for concluding that 
EMS implementation generally results in reduced environmental impact. In addition, it 
is suggested that more attention should be given to methodological issues when effects 
of EMSs are studied.

To summarise the findings in the reviews outlined above, studies on environmental 
effects show a wide range of results stemming from EMS implementation. There 
seems to be agreement among the reviewers that EMS helps to improve organisational
efficiency with regard to environmental issues. However, they disagree when it comes 
to the issue whether these organisational improvements actually result in concrete 
environmental improvements and reduced environmental impact.

24



2.9 Organisational characteristics with possible influence on
effects of EMS 

One reason why studies on the environmental effects of EMSs show such a wide range 
of results might be that many of them tend to treat organisations as one homogenous
group. The studies seldom examine the effects of EMS implementation in relation to 
the differences between organisations and their business context. However, it does not
seem likely that EMS, or any other management tool, suits all types of organisations.
The environmental effects of EMS adoption are probably influenced by certain 
organisational characteristics (Chan & Li, 2001; Freimann & Walther, 2001).
Examples of such characteristics are drivers for EMS adoption, organisation size, 
business sector, cultural setting, time after EMS adoption, third-party certification, 
level of environmental activities before EMS adoption, level of regulatory control and 
experience with quality management system before EMS adoption. The first four
organisational characteristics are given special attention in this thesis and the motives
for their possible influence on EMS effects are therefore presented below.

2.9.1  Drivers for EMS adoption
A connection between the drivers behind ISO 9000 certification and the effects on the
overall certification benefits has been found in studies on effects of ISO 9000-based
management systems. Gotzamani & Tsiotras (2002) found in their study of ISO 9000-
certified Greek companies that the benefits are greater for companies that implement 
the standard focusing mainly on true quality improvements in their internal operations
and their final products or services. The results from the Greek study confirm the 
findings in previous studies performed by Douglas et al. (1999) and Withers & 
Ebrahimpour (2000). Douglas et al. (1999) found, through a case study, that benefits 
from ISO 9000 implementation can only be achieved if the drivers for certification are 
internal and if it is part of an overall quality strategy. Additional support was found by 
Withers & Ebrahimpour (2000), who found that ISO 9000 implementation had a 
positive effect on quality performance as reflected by eight different dimensions6, but 
the degree to which the quality was improved was influenced by the reasons for 
implementation. Since an ISO 9000-based system is similar in its structure to an ISO 
14001-based system, one might expect organisations that implement an EMS because 
they have a strong desire to achieve true environmental improvements instead of short-
term image advantages to also experience greater environmental benefits. Such a
connection is suggested by Wallace-Jones (1998), who states that a drive to become 
ISO 14001-certified solely for the sake of certification may erode the value of EMS as 
a tool for better environmental management. Ilomäki & Melanen (2001) argue that an 
EMS should be implemented mainly for environmental reasons rather than reasons
that are more business-related. They state that if the EMSs and the environmental 
activities are based on business-as-usual thinking and only aim to satisfy stakeholder 
demands, the achieved benefits will soon be lost.

6 Performance, features, reliability, conformance, durability, serviceability, aesthetics and perceived quality.
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2.9.2  Organisation size
As presented in Section 2.6.2, it has been suggested that the EMS tool is not badly 
suited for SMEs (Gleckman & Krut, 1997). Indeed, the experienced complexity of the
tool and the lack of human and financial resources make many SMEs hesitate to adopt 
an EMS (Hillary, 2004; Pimenova & van der Vorst, 2004). These barriers, together 
with the proposed inappropriateness of the EMS tool for smaller organisations, might
suggest that larger organisations will gain more from EMS implementation than 
smaller ones.

2.9.3  Business sector 
A third factor that might have an impact on the benefits of an EMS in an organisation
is the complexity of the organisation’s environmental impact. This complexity is not 
always easy to assess for an organisation, but in this thesis it is assumed that different 
business sectors are associated with different levels of environmental impact
complexity. EMS is a tool to make the environmental activities within an organisation 
more structured and the environmental improvements more systematic. Theoretically, 
an organisation with a large number of environmental aspects that affect the natural 
environment in many different ways (great complexity) will therefore achieve more 
benefits from EMS adoption than an organisation with less complex environmental 
impact. Indeed, EMS was originally developed primarily for businesses such as 
publicly traded corporations and privately owned firms that are usually associated with 
great environmental impact (Andrews et al., 2003). However, even if EMS originally 
was designed mainly for industry, many service organisations such as local authorities 
and government facilities, have also adopted the system (Riglar, 1997; Honkasalo, 
1999; Emilsson & Hjelm, 2002).

2.9.4  Cultural setting 
The last organisational characteristic that is studied in this thesis is the cultural setting 
in which the organisation operates. Management tools are commonly assumed to be
universal solutions for organisations all over the world (Røvik, 2000). However, since 
the 1980s this assumption has been challenged by researchers in the management field. 
One of these, Geert Hofstede, claims that creators of different management tools are 
strongly influenced by the constraints of the environment in which they grow up and 
work (Hofstede, 2001). Therefore, a tool is probably most effective in the culture 
setting where it was created. In contrast to many other management tools, EMS
according to ISO 14001 has been developed through international consensus (Cascio,
1996), but it is probably fair to make the assumption that some countries have had 
more influence than others.

To capture the dimension of national attitudes and behaviour and their influence on 
benefits of EMS, Hofstede’s concept of the ‘four cultural dimensions’ is chosen. The 
four dimensions are (Hofstede, 1997): 
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i. Power distance. Do employees approach their boss directly without fear (low
power distance)? Or do they prefer a paternalistic supervisor (large power 
distance)?

ii. Individualism. Are people expected to look after themselves (individualism)? 
Or are they lifelong members of a close-knit community (collectivism)?

iii. Masculinity. Are men supposed to be tough and women to be modest
(masculinity)? Or are men and women both supposed to be modest
(femininity)?

iv. Uncertainty avoidance. Are people worried about uncertainty in the future 
(high uncertainty avoidance)? Or does uncertainty in the future not affect them 
(low uncertainty avoidance)? 

These dimensions are used in this thesis to cluster different countries into larger
groups according to scores set by Hofstede for the dimensions in the different 
countries. Each country’s score in the dimensions is also used when evaluating the
impact of cultural setting on the success of EMS. It is quite possible that other 
concepts, such as, for example, Michael Porter’s ‘national diamond’ (Porter, 2001), are 
also suited to be used in an analysis of the influence of cultural setting on the success 
of EMS. However, in this thesis, the influence of organisational characteristics on the 
effects of EMS is studied by reviewing already published studies and Hofstede’s 
framework has the major advantage that the nationalities of the organisations in each 
study are known.

2.10  Criticism of EMS 

Advocates of EMS argue that the system can provide a structured and systematic way 
to deal with environmental issues in an organisation (Tibor & Feldman, 1996). 
Organisations with poor environmental performance can use the system as a valuable 
management tool and the system can provide more ambitious organisations regarding 
environmental issues with a benchmark that can be used to identify weaknesses in the 
existing management system (Sunderland, 1998). It is claimed in the literature that the 
EMS standards have shifted the focus onto the fact that environmental performance
improvement is a business issue, and that effective environmental management can 
both reduce the environmental impact and generate cost savings and business 
opportunities (Kirkpatrick & Pouliot, 1996). It is often assumed that a good 
environmental performance can attract new customers, increase competitiveness and 
generate good financial returns. 

However, not everybody is convinced of the usefulness of EMS. Brophy et al. (1995) 
dismiss not only EMS but all voluntary commitments regarding environmental issues, 
claiming that cost minimisation is the main driver for organisations working towards 
environmental improvements. They state that since environmental degradation has 
traditionally been cheaper than environmental protection, the effectiveness of the 
voluntary approach is limited. Newton & Harte (1997) challenge voluntary 
environmental commitment from a different perspective, suggesting that it has been 

27



used by some organisations in an attempt to postpone consideration of the need for 
stricter state interventions.

Boiral & Sala (1998) found in a study of plants specialised in aluminium production
that few managers mentioned environmental improvements due to the EMS
implementation. They concluded that unlike investments in technology, investments in 
EMS implementation do not guarantee any improvements in environmental
performance. Steger (2000) argues that EMS might promote some of the dimensions in 
sustainable development, but that EMSs according to the existing standards do not 
consider the social dimension. Lastly, Pfliegner (1997) claims that EMSs are potential 
barriers to trade and might be part of ‘green protectionism’.

Gleckman & Krut (1998) are particularly critical of ISO 14001 as a tool for corporate 
environmental impact improvement. They see an ISO 14001-based system as an
inadequate tool, since it does not require certified organisations to measure
environmental performance nor to disclose results. They argue that there is no way of 
externally verifying that improvements in environmental performance actually occur. 
Morrison et al. (2000) are also critical regarding ISO 14001’s lack of transparency.
This runs counter to the majority of international norms, which increase corporate 
accountability by providing an opportunity for the evaluation of companies’ 
environmental management practices and performance by external interests. 
Ammenberg & Hjelm (2002) draw similar conclusions in a study of 26 small and 
medium-sized companies in Sweden. He claims that ISO 14001 gives the companies 
the possibility to interpret and apply the standard’s specification in a way that makes it 
possible for them to get a certificate without achieving any real improvements. It has 
also been suggested that EMSs based on ISO 14001 and other existing standards are 
not sufficient as tools to lead businesses on the road towards sustainable development
(Spencer-Cooke, 1997).

A few years before ISO 14001, the ISO 9000 standard was also subject to extensive 
criticism (Struebing, 1996; Brown et al., 1998). This criticism is similar to the 
criticism of ISO 14001. According to Curkovic & Pagell (1999), the main criticism of 
ISO 9000 concentrates on a limited focus on continuous improvement and customer
satisfaction, the cost of certification, the ability of a certified company to produce low 
quality output and the amount of seemingly unnecessary documentation. In addition to 
this, Bergman & Klefsjö (2003) claim that the versions of ISO 9000 from 1987 and 
1994 were defensive and product-oriented rather than progressive and process-
oriented, represented a minimum of effort to ensure good product quality, hardly 
mentioned quality work in administrative support functions and that the standard was
badly suited to service organisations. Brown (1994) believes ISO 9000-certification is
too costly and consists of a pursuit of quality certificates rather than a pursuit of 
quality. Due to the certificate focus, ISO 9000 is often implemented by satisfying only 
the minimum necessary requirements (Sun, 2000). Curkovic & Pagell (1999) state that 
the necessary requirements are sometimes not sufficient for improvement and that it is
therefore possible to be ISO 9000-certified and still manufacture poor-quality 
products. Due to the extensive criticism, ISO 9000 has gone through a transformation 
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before the latest version was introduced in 2000. This version of ISO 9000 maintains a 
greater focus on processes, customer satisfaction, user needs and continuous 
improvements of organisational processes (Poksinska et al., 2002). 
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3  Methodology
3.1  Available research strategies

According to Yin (1994), five major research strategies are available in social 
sciences; experiment, survey, archival analysis, history and case study. The choice of
research strategy should be based on the aim or research questions that are addressed
(Holme & Solvang, 1991). In addition, the choice of research strategy is influenced by 
the extent of the researcher’s control over the actual behavioural event and if the 
research focus is on contemporary or non-contemporary events (Yin, 1994). The 
relevant situations for different research strategies are displayed in Table 3.1.

Table 3.1 Relevant situations for different research strategies (Yin, 1994).
Strategy Form of research

question
Requires control over 
behavioural events?

Focuses on 
contemporary events?

Experiment How, why Yes Yes
Survey Who, what, where, how 

many, how much
No Yes

Archival analysis Who, what, where, how 
many, how much

No Yes/No

History How, why No No
Case study How why No Yes

Each strategy can be used for all the different purposes of research; exploratory,
descriptive or explanatory (Yin, 1994). An exploratory research study tries to build 
descriptions of complex circumstances or phenomenons that have not been previously
explored (Marshall & Rossman, 1999). In explanatory research, the researcher tries to
explain patterns related to a studied phenomenon and demonstrate relationships
between events and the meaning of these events (Marshall & Rossman, 1999). 
According to Dane (1990), descriptive research involves examining a phenomenon to
define it more fully or to differentiate it from other phenomena.

3.2  Chosen research strategies 

The research strategies in this thesis have been chosen based on the nature of the
research questions and the purpose of the different research studies, as outlined by 
Holme & Solvang (1990) and Yin (1994). In order to address the research questions, 
none of the performed studies required control over behavioural events and they all 
focused on contemporary events. Hence, the history and experiment research strategies 
according to Table 3.1 were not suitable, leaving the survey, archival analysis and case 
study strategies as possible choices. An overview of the chosen research strategies and 
methods used to illuminate the research questions in this thesis is presented in Table
3.2.
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Table 3.2 Strategies and methods used to illuminate the research questions in this thesis.
Research question Form of 

research
question

Purpose of 
research

Research
strategy

Study Data
collection
method

1. What are the problematic
elements when identifying and
assessing environmental aspects
in an EMS context?

What Exploratory
Descriptive

Case study First
multiple-case
study

Second
multiple-case
study

Studies of
documents
Questionnaire
Interviews
Questionnaire
Studies of
documents

2. How can the procedures for 
the identifying and assessing
environmental aspects in an 
EMS context be improved with
regard to stringency and
transparency?

How Explanatory Case study First
multiple-case
study

Studies of
documents
Questionnaire

3. What are the characteristics
of the environmental policy
implementation in an EMS 
context?

What Exploratory
Descriptive

Case study Second
multiple-case
study

Interviews
Questionnaire
Studies of
documents

4. What do previous EMS
evaluation studies report 
regarding environmental effects
of EMS implementation?

What Descriptive Meta-study First meta-
study

Search in 
journal
databases
Review of
publications

5. What are the advantages and
shortcomings of joint EMS and
group certification compared to 
a traditional approach?

What Exploratory Case study Single-case
study

Interviews
Studies of
documentation
Observation

6. What influence do
organisational characteristics
have on the environmental
effects of EMS implementation?

What Exploratory Meta-study Second meta-
study

Search in 
journal
databases
Review of
publications

The first and third research questions are ‘what’ questions, which, according to Table 
3.1, should preferably be addressed using archival analysis or survey. However, if the 
purpose of the research is exploratory, any of the strategies could be used (Yin, 1994). 
Procedures for identifying and assessing environmental aspects and the characteristics 
of environmental policy implementation have not been previously explored. Hence, a
study performed to cover these issues can be considered to be exploratory. In order to
address the first and the third research question, the study must include a rather deep 
comprehensive description of the elements within the procedures for identifying and
assessing environmental aspects and the environmental policy implementation.
Therefore, the study can also be considered as descriptive in nature. To address the 
first research questions, two multiple-case studies have been performed. The second of 
these studies was also carried out to address the third research question. The reason for 
choosing the multiple-case design, rather than a single-case design, is that the evidence 
from multiple-case studies is often considered more compelling and the study 
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therefore more robust than a single-case study (Herriot & Firestone, 1983). Miles & 
Huberman (1994) claim that there is more potential for greater explanatory power and 
greater potential for generalisation in a multiple-case study than in a single-case study. 
An alternative to the case study approach would have been to conduct a questionnaire-
based study. By using such an approach, it would have been possible to collect data 
from a greater number of organisations. However, previous literature studies, 
performed by the author of this thesis, have indicated that there was imminent risk of a
very low response rate. Since research regarding identification and assessment of 
environmental aspects and environmental policy implementation in an EMS context
was lacking, there was a need to get a rather deep understanding of these processes. To 
get this deep understanding, it was believed that a case study was a better option than a 
questionnaire-based survey. Jensen (1995) claims that, for research of an exploratory 
or descriptive nature, a qualitative research approach is preferable. The empirical base 
in the two multiple-case studies is qualitative but quantitative data have been 
supplemented with quantitative data when possible. 

The second research question is a ‘how’ question of an explanatory nature. Questions 
of this type are likely to favour the use of case studies, histories and experiments as 
preferred research strategies (Yin, 1994). To address this question, a multiple-case
study was chosen as the research strategy. The multiple-case design was preferred for 
the same reasons as outlined above regarding strategies for addressing the first and 
third research question. The empirical base used to address the second research
question is qualitative.

The forth research question can be regarded as descriptive since it focuses on 
describing in detail what previous research has found regarding the effects of EMS 
implementation. The question’s nature as a descriptive ‘what’ question suggests that it 
should preferably be addressed by using either archival analysis or survey. A survey 
strategy in the form of a meta-study was chosen. A meta-study is a survey, which is
based on secondary data already published in other studies instead of primary
empirical data. The aim of a meta-study can be the re-analysis of data for the purpose
of answering original research questions or answering new research questions (Glass 
et al., 1981). It can also be used to identify additional trends and patterns. In this meta-
study, attempts were made to identify patterns and relations not sought by the original 
authors. A meta-study was considered a suitable strategy in this case since the number
of studies on effects of EMS is fairly great and priority was allocated to evaluating the 
existing evidence rather than performing another study similar to the ones already 
published. This meta-study can be classified as a meta-evaluation. A meta-evaluation
is “any evaluation of an evaluation, evaluation system, or evaluation device”
(Stufflebeam, 2000). The meta-evaluation approach should not be confused with a
meta-analysis, which is a way of deriving quantitative answers from qualitative 
research (Glass et al., 1981). According to Widmer (2002) a meta-evaluation has a 
fundamentally different goal compared to a meta-analysis. It is an evaluation of one or 
more evaluations, the intention of which is to systematically establish the worth and 
merit of the evaluations.
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Joint EMS and group certification has been covered in previous research but only on a 
general level. Therefore, a study performed in order to address the fifth research
question can be regarded as exploratory. Since the fifth research question is a ‘what’ 
question and of exploratory nature, any research strategy could be used. To address the 
question, a single-case study design was chosen. The study performed included 15
different organisations, but they were all members of one environmental group where
a joint EMS project was carried out, thus classified as a single-case study. A multiple-
case design would also have been an option, but it was not regarded as necessary to 
cover more than one joint EMS project. This was due to the fact that up to the time for 
this study, all joint EMS projects had been performed using the same model, the so 
called ‘Hackefors model’ (Ammenberg & Hjelm, 2002). Most of the data collected
during the case study were qualitative, but some data covering costs for EMS
implementation were quantitative. 

The final research question is a ‘what’ question and it can also be considered to have
an exploratory purpose, since there is a lack of research regarding the influence of 
different organisational characteristics. Due to the question’s exploratory nature, any 
research strategy could have been used, but since the number of studies on the effects 
of EMS was even greater than at the time of the first meta-study described above, a 
meta-study was also found to be a suitable research strategy in this case. In addition, 
since studies on the influence of organisational characteristics on the environmental 
effects of EMS are rare, a review of the existing evidence is a good point of departure
for future studies with this focus. This second meta-study is not, as the first meta-
study, a meta-evaluation in the sense described by Stufflebeam (2000) and Widmar
(2002), since no attempt to assess the quality of the previous studies has been made. 

3.3  First multiple-case study 

The data collection phase of the first multiple-case study was performed from
February to July 2000. The study was performed to address Research Question 1 and 
2.

3.3.1  Case selection 
The overall criterion for selecting the organisations to the case study was that the
organisations should have implemented an EMS according to one of the standards
BS7750, ISO 14001 or EMAS. It might be difficult to establish whether an EMS 
fulfils the requirements in the standards and third-party EMS certification was 
therefore added as a second criterion.

During the planning of a study focusing on identification and assessment of 
environmental aspects, the author of this thesis became aware of the plans within the 
company Stora Enso to evaluate its existing methods for the identification and 
assessment of environmental aspects. Since Stora Enso is one of the frontrunners 
regarding EMS adoption and all their business units were both ISO 14001-certified
and EMAS-registered, the company was considered well suited as the basis for a 
multiple-case study. The communication with representatives from the units was
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facilitated by the established contact with the research manager and his desire to study 
the identification and assessment processes.

The unit of analysis in this study was the procedures for the identification and 
assessment of environmental aspects.

3.3.2  Case description 
Stora Enso is an integrated forest products company producing magazine paper,
newsprint, fine paper and packaging board. Stora Enso also conducts extensive 
sawmilling operations. The company is mostly active in Finland, Sweden, Continental 
Europe and North America. At the time of this study, some 45,000 persons were
employed in more than 40 countries. An Environmental Committee chaired by the
Deputy CEO coordinates company-wide environmental issues. The CEO and Deputy 
CEO make decisions on strategic and policy issues. A company support unit, Stora 
Enso Environment works together with regional operational support teams, supported 
by a team of specialists.

Most business units within Stora Enso have implemented an EMS according to ISO 
14001 and/or EMAS. This means that each unit regularly monitors its environmental
aspects and evaluates the significance of these. No common guidelines within Stora 
Enso exist for how this work is to be performed. The procedures for monitoring and 
assessing environmental aspects are unit-specific.

The business units included in the case study are presented in Table 3.3. Only Swedish
units were selected in order to minimise cultural differences between the organisations
in the case study. The focus on Swedish units also eliminated any possible language 
difficulties that otherwise might arise. All units located in Sweden that had been ISO 
14001-certified or EMAS-registered by February 2000 and had the possibility to 
participate in the study were selected. Six Swedish units were unable to participate.

Table 3.3 Business units included in the first multiple-case study.
Business units Certification year

EMAS / ISO 14001
Ala Sawmill
Falun Red Painta

Fors Papermill
Gruvön Sawmill
Grycksbo Papermill
Hammarby Papermill
Hylte Papermilla

Kopparfors Sawmill
Kvarnsveden Papermilla

Ludvika Forest Administrationb

Mölndal Papermilla

Norrsundet Papermill
Nymölla Papermill
Skoghall Papermill

1998/1998
2000/1999
1995/1997
1998/1998
1997/1997
2004/1999
1998/1998
1999/1999
1998/1997
2000/1999
1997/1997
1999/1999
1998/1997
2000/2000

a Not included in study of handbooks, procedures and reviews
b Did not reply to the questionnaire
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3.3.3  Data collection within the case 
The data collection was focused on finding satisfactory features, weaknesses and 
potential areas of improvement in the processes for the identification and assessment
of environmental aspects. Data were gathered through studies of environmental
management handbooks, procedures and environmental reviews, through the use of a 
questionnaire and through personal contacts. The personal contacts were more of a 
complement to the other sources to verify information or to obtain more details. These 
personal contacts were taken either directly, over the phone or via e-mail. In addition, 
opinions at the units on how the work with environmental aspects was experienced
were collected via the questionnaire. Instead of using a questionnaire, interviews could
have been chosen as the data collection method. However, previous contacts with the 
respondents before sending out the questionnaire indicated a genuine interest in the
study and hence a high response rate could be expected. In this case, a questionnaire 
had the advantage that the respondents could answer the questions when convenient
and they also had the opportunity to reflect over their answers.

Originally, 15 business units indicated that they would participate in the case study. 
Environmental documents were received from ten units. The questionnaire was
distributed to the environmental managers at the units, and since two of them had 
responsibility for two units, the questionnaire was distributed to a total of 13 
managers. Two managers did not complete the questionnaire and one of these 
managers did not send environmental documents either. Therefore, the number of units 
was reduced to 14. 

The main reason for choosing the environmental manager as the questionnaire
respondent was that he or she is most certainly involved in the identification and
assessment of the environmental aspects. Most of the questions in the questionnaire 
were probably also best answered by the environmental manager, since they can be 
expected to know the internal environment-related procedures better than anyone else. 
See Section 3.9.4 for a discussion on how the choice of the environmental manager as
respondent might influence the validity of the study. 

A translated version of the questionnaire can be found in Appendix I. Most of the
questions were open questions asking for a description or an opinion, which is why
pre-defined alternatives would have been difficult to use. Given alternatives could also 
have influenced the answers and were therefore not adopted. Some questions used a
Likert scale.

3.4  Second multiple-case study 

The data collection phase of the second multiple-case study was performed from
November 1999 to May 2000. The study was performed to address Research Question
1 and 3.
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3.4.1  Case selection 
As for the first multiple-case study, the overall criterion for selecting the case was that 
the organisations should have implemented an EMS according to one of the standards 
BS7750, ISO 14001 or EMAS and that they had been third-party certified. A second 
criterion was that the organisations had to be located in the Swedish counties of 
Norrbotten, Västerbotten or Jönköping. The study could have been performed in any 
county in Sweden but these three were chosen mainly because the environmental
certified organisations there represented a wide variety of business sectors and size 
categories. A large number of organisations were chosen because it was judged as 
important to collect data from organisations in a wide variety of business sectors. Two
geographical areas were chosen to make it possible to analyse geographical differences 
and thereby increase the possibility to generalise.

Two Internet-based registers containing certified organisations in Sweden were 
original sources when identifying third-party certified organisations in the three 
counties (Miljöledningsarkivet, 1999; ISO-Fakta Norden, 1999). The two selection 
criteria were applied to the registers, resulting in a total of 60 organisations. Of these, 
14 were unable to participate, which resulted in a total number of 46 participating
organisations.

The units of analysis in this study were the implementation of environmental policy
and the procedures for the identification and assessment of environmental aspects. 

3.4.2  Case description 
The empirical base in this study originates from 17 organisations in the counties of
Norrbotten and Västerbotten in the north of Sweden and 29 organisations in the county 
of Jönköping, in the south. The counties of Västerbotten and Norrbotten were in this 
study treated as one geographical area. Table 3.4 and Table 3.5 summarise the key
features of the organisations used in the study. Since most of the organisations wished
to be anonymous, they have been renamed after letters in the alphabet. All 
organisations are ISO 14001-certified except organisation h and t. Organisations e, f, 
g, n, q, x and cc were both ISO 14001-certified and EMAS-registered.

3.4.3  Data collection within the case 
The qualitative data was obtained mainly through interviews, a questionnaire and 
studies of internal procedures related to organisational structure, establishment of 
environmental policy, objectives, targets and improvement programmes and 
identification and assessment of environmental aspects. A translated version of the
questionnaire and the questions asked during interviews are appended in Appendix II. 
On-site observations were also used, but mainly to get an understanding of the nature 
of the activities and their environmental aspects. The on-site observations were also
used for establishing a good relationship with the respondent. It is necessary for the 
respondent to completely trust the interviewer, since this will facilitate the release of
internal documents for later studies. Documents were copied and received either 
directly at the visit or later by mail.
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Table 3.4 Characteristics of the organisations in the counties of Norrbotten and Västerbotten at the time for the
second multiple-case study.

Org. Code
NACE

Business sector No. of
emp.

Annual
turnover
in million
euros

a 27 Manufacture of basic metals 350 65.2
b 24 Manufacture of chemicals and chemical products 32 9.0

60 Land transport/ transport via pipelines
c 14 Other mining and quarrying 50 0.1

26 Manufacture of other non-metallic mineral products
d 22 Publishing, printing and reproduction of recorded media 32 3.9
e 20 Manufacture of wood and of products of wood and cork, except

furniture/manufacture of articles of straw and plaiting mater
85 --

f 28 Manufacture of fabricated metal products, except machinery and 
equipment

95 2.3

36 Manufacture of furniture/ manufacturing n.e.c.
g 21 Manufacture of pulp, paper and paper products 470 134.8

24 Manufacture of chemicals and chemical products 
h 40 Electricity, gas, steam and hot water supply 102 343.5
i 37 Recycling 90 --
j 34 Manufacture of motor vehicles, trailers and semi-trailers 2200 --
k 20 Manufacture of wood and of products of wood and cork, except furniture/

manufacture of articles of straw and plaiting mater
200 --

l 34 Manufacture of motor vehicles, trailers and semi-trailers 640 81.7
m 28 Manufacture of fabricated metal products, except machinery and 

equipment
58 7.7

51 Wholesale trade and commission trade, except of motor vehicles and 
motorcycles

In all organisations studied, the environmental manager was the respondent. The
environmental manager was chosen, since he or she could be expected to have good
insights into how the organisation dealt with environmental aspects and environmental
policy implementation and was usually responsible for the identification and 
assessment of environmental aspects. How the choice of the environmental manager as 
respondent might influence the validity of the study is discussed in Section 3.9.4. The 
interviews were carried out as open interviews, but they can not be regarded as in-
depth interviews, since the respondents mainly described existing facts about the 
implementation of environmental policy and the identification and assessment of
environmental aspects. Standardised interview schemes were used, but the managers
were also given the opportunity to speak freely about how they experienced working
with environmental aspects. During the interviews, a questionnaire was jointly 
completed by the respondent and the researcher. The questionnaire included mostly
questions with given alternatives so that it could be determined which choices were the 
most common among the organisations. In addition to qualitative data, some 
quantitative data were also collected via the questionnaire.
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Table 3.5 Characteristics of the organisations in the county of Jönköping at the time for the second multiple-
case study.

Org. Code
NACE

Business sector No. of
emp.

Annual
turnover
in million
euros

n 21 Manufacture of pulp, paper and paper products 100 12.5
25 Manufacture of rubber and plastic products

o 31 Manufacture of electrical machinery and apparatus n.e.c. 250 13.1
p 36 Manufacture of furniture/manufacturing n.e.c. 250 6.6
q 27 Manufacture of basic metals 43 10.4
r 34 Manufacture of motor vehicles, trailers and semi-trailers 170 1.5

29 Manufacture of machinery and equipment n.e.c. 
s 28 Manufacture of fabricated metal products, except machinery and equipment 93 8.6
t 24 Manufacture of chemicals and chemical products 350 96.6
u 33 Manufacture of medical, precision and optical instruments, watches and

clocks
120 --

v 27 Manufacture of basic metals 1500 238.3
28 Manufacture of fabricated metal products, except machinery and equipment
74 Other business activities

w 25 Manufacture of rubber and plastic products 400 106.7
x 31 Manufacture of electrical machinery and apparatus n.e.c. 650 74.6
y 60 Land transport/ transport via pipelines 175 15.8

63 Supporting and auxiliary transport activities/ activities of travel agencies
z 28 Manufacture of fabricated metal products, except machinery and equipment 72 --
aa 28 Manufacture of fabricated metal products, except machinery and equipment 170 22.4
bb 63 Supporting and auxiliary transport activities/activities of travel agencies 211 --
cc 31 Manufacture of electrical machinery and apparatus n.e.c. 380 68.8
dd 70 Real estate activities 40 13.7
ee 51 Wholesale trade and commission trade, except of motor vehicles and 

motorcycles
12 1.9

ff 29 Manufacture of machinery and equipment n.e.c. 550 --
28 Manufacture of fabricated metal products, except machinery and equipment
51 Wholesale trade and commission trade, except of motor vehicles and 

motorcycles
gg 20 Manufacture of wood and of products of wood and cork, except

furniture/manufacture of articles of straw and plaiting mater
33 11.0

51 Wholesale trade and commission trade, except of motor vehicles and 
motorcycles

hh 20 Manufacture of wood and of products of wood and cork, except furniture/
manufacture of articles of straw and plaiting mater

70 19.6

ii 29 Manufacture of machinery and equipment n.e.c. 175 15.8
jj 34 Manufacture of motor vehicles, trailers and semi-trailers 230 21.4
kk 51 Wholesale trade and commission trade, except of motor vehicles and

motorcycles
20 5.4

ll 28 Manufacture of fabricated metal products, except machinery and equipment 65 7.0

3.5  Single-case study

The data collection phase of the single-case study was performed from October 2000 
to February 2002. The study was performed to address Research Question 5.

3.5.1  Case selection 
In order to address Research Question 5, a single-case study was performed at an 
environmental group that had used the joint EMS and group certification approach.
The joint EMS project that was chosen was considered suitable since the project 
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started concurrent to the planning of this study. Hence, it was possible to follow the
whole project from start to finish.

The units of analysis were the elements of EMS that are unique to the joint EMS and 
group certification approach, i.e. joint environmental organisation, joint system 
administration and documentation, extensive environmental training, joint
environmental policy and objectives and joint internal environmental audits and third-
party audits.

3.5.2  Case description 
In the autumn of 2000, an environmental management consultancy initiated a project
to implement and certify EMSs in SMEs on an industrial estate in northern Sweden. 
The project was partly financed by EU Structural Funds Objective 1 and other local 
financiers. After two information meetings conducted by representatives from the 
consultancy and the municipality, 14 firms announced their interest in participating. 
After the preannouncement, six of the 14 companies left the project, but another seven 
joined, making the total number of participating companies 15. These 15 companies
formed an environmental group with a total of 255 employees. The companies
represent a wide range of business areas, including manufacturing, waste management,
logistics and consulting. The company data are summarised in Table 3.6.

The whole process from project start to ISO 14001-certification was carried out during 
the period from October 2000 to February 2002. In February 2002, all companies in 
the environmental group earned their ISO 14001-certificate. 

3.5.3  Data collection within the case
The empirical data from the case study was collected via interviews, study of project 
documentation and participation at project meetings and training sessions. The
interviews were conducted as open interviews with representatives from five of the 
participating companies, two project coordinators, the project manager and two
environmental trainers. Different interview schemes were used for the different groups 
of interviewees. A translated version of the interviews themes are found in Appendix
III. Companies from different business areas and of varying sizes were represented in
the interviews. The document studied included project planning documentation,
environmental training material, minutes from project meetings and application forms 
for external financing. Some of the documented procedures and instructions that are
part of the EMSs were also studied. Notes were taken from steering group meetings,
environmental group meetings and training sessions. 

A questionnaire could also have been used here. However, since previous research on 
joint EMS and group certification is limited, more in-depth knowledge regarding the
approach was needed. Interviews were believed to be the best way of gaining this 
knowledge.
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Table 3.6 Characteristics of the members in the environmental group studied in this thesis at the time of the
single-case study. 

Company Code
NACE

Business area No. of
emp.

Ann. turnover 
in million euros

A 25210 Manufacture of plastic plates, sheets, tubes
and profiles

11 6.3

B 45211 General construction of buildings 6 5.6
C 60240 Freight transport by road 22 2,0
D 51879 Wholesale of machinery for industry, trade 

and navigation n.e.c.
30 33.8

E 31100 Manufacture of electric motors, generators
and transformers

8 14.9

F 36140 Manufacture of other furniture 4 2.7
G 45310 Installation of electrical wiring and fittings 11 21.1
H 90021 Collection and treatment of other waste 55 60.5
I 22250 Ancillary activities related to printing 7 5.1
J 36630 Other manufacturing n.e.c. 7 7.9
K 28110 Manufacture of metal structures and parts of

structures
8 8.6

L 74202
29569

Construction and other engineering activities
Manufacture of various other special purpose
machinery n.e.c. 

14 18.1

M 60240
71100

Freight transport by road
Renting of automobiles

60 74,.3

N 45310 Installation of electrical wiring and fittings 1 Unknown
O 85200 Veterinary activities 11 12.1

3.6  First meta-study

The data collection phase of the first meta-study was performed from May 2002 to 
December 2002. The study was performed to address Research Question 4.

3.6.1  Identification of studies 
An exhaustive search was made during the period May-December 2002 in the Wiley, 
Kluwer, Science direct, Ebsco Business Source Elite, Ebsco Academic Search Elite 
and Ebsco Econ Lit. databases to find evaluations of the environmental effects of an 
EMS. The search was started by defining key words to find publications of interest. 
The key words environmental management system, EMS, environmental management,
environmental effects, evaluation and corporate environmental management were used 
individually and in different combinations. Publications which only focused on the 
environmental effects of EMS and those which partly covered this area of research 
were downloaded directly from the internet or were requested from the university
library. Only those evaluations based on empirical data of a qualitative or quantitative 
nature from numerous certified organisations were included in the meta-study. Single-
case studies were excluded. Another requirement was that the evaluations had to be
based on EMSs that were either ISO 14001-certified or EMAS-registered. Once an 
interesting article was found, all relevant references in the reference list were 
identified and requested. These publications and their reference lists were also in turn
reviewed and so on until no more relevant publications could be found. Some of the 
reports were, however, not possible to access. In order to obtain more information
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regarding the methods used in the studies, the evaluation reports upon which some
article were based were requested and reviewed.

3.6.2  Description of studies
A total of 17 evaluations focusing on the effects of EMS were found. Ten of the
studies were excluded from the meta-evaluation, mainly because they did not focus on
environmental effects. The remaining evaluations are presented in Table 3.4. For a
more comprehensive presentation, see Paper IV.

Table 3.7 Evaluations focusing on environmental effects of EMS identified in the first meta- study.
Evaluation Area Time period 
“How do standardized environmental managements affect
environmental performance and business?”
(Ammenberg, 2001)

Sweden 1997-1999

“Environmental Management Systems – Paper tiger or a powerful
tool”
(Zackrisson et al., 2000) 

Sweden 1998-1999

“Wirksamheit und Leistung von Umweltmanagement-systemen –
Eine Untersuchung von ISO 14001-zertifierten Unternehmen in der
Schweiz”
(Dyllick & Hamschmidt, 2000)

Switzerland 1999

“Evaluation der Cleaner Production Programme in Österreich”
(Wallner et al., 2000) 

Austria 2000

“Measuring the Environmental Performance of Industry”
(Berkhout et al., 2001)

6 EU countries 1985-1998

“National Database on Environmental Management Systems”
(NDEMS, 2001)

USA Started 1996
and is an on-
going project

“Voluntary Adoption of ISO 14001 in Japan: Mechanism, Stages
and Effects” 
(Welch et al., 2002) 

Japan 1999

3.7  Second meta-study

The data collection phase of the second meta-study was performed from December
2004 to February 2005. The study was performed to address Research Question 6.

3.7.1  Identification of studies 
The data collection phase of the second meta-study was conducted the same way as in 
the first meta-study, with some small differences. The same databases were used, but 
the keywords used were environmental management system, EMS, ISO 14001, EMAS
and corporate environmental management. Studies focusing on the environmental
effects of EMS were identified as well as the organisational effects connected to the
environmental effects. Instead of just reviewing studies based on empirical data from
numerous organisations, the second meta-study also included studies based on case 
studies.
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3.7.2  Description of studies
The search for relevant publications resulted in a total of 46 evaluation studies 
covering a total of 33 countries worldwide. These studies are presented in Table 3.8.
For a more comprehensive presentation, see Paper VI.

Table 3.8 List of publications on the effects of EMS identified in the second meta-study.
Publication Countries Effects

covered*

Ammenberg & Hjelm (2003) Sweden E, F
Andrews et al. (2003) USA E, O, F 
Annandale et al. (2004) Australia E, O
Anton et al. (2004) USA E
Azzone et al. (1997) Italy O, F
Babakri et al. (2004) USA E
Berkhout et al. (2001) 6 European countries2 E
Berthelot et al. (2003) Canada E, O, F 
Biondi et al. (2000) 12 European countries3 E, O, F 
Bring Procopé & Axelsson (2003) Sweden E, O
Burström (2000) Sweden O
Chan & Li (2001) Hong Kong E, O, F
Christensen & Holm Nielsen (1996) Denmark E
Christensen & Dalby Rasmussen (1998) Denmark E, O, F
Dahlström et at. (2003) UK E, O
Darnall et al. (2000) USA E, O, F 
Dasgupta et al (2000) Mexico E
Dyllick & Hamschmidt (2000) Switzerland E, O, F 
Florida & Davison (2001) USA E, O
Freimann & Walther (2001) Germany E, O, F 
Fresner & Engelhardt (2004) Austria E, O, F 
Fryxell & Szeto (2002) Hong Kong E, F 
Hillary (1998) 8 European countries4 E, O, F 
Hillary (1999) 9 European countries5 E, O, F 
Ilomäki & Melanen (2001) Finland E, F 
Kwon et al. (2002) South Korea E
Leal et al. (2003) Spain O, F
Melnyk et al. (2003) USA E, O, F 
Mohammed (2000) Japan E, O
Morrow & Rondinelli (2002) Germany E, O, F 
Norén & von Malmborg (2004) Sweden O
Poksinska et al. (2003) Sweden E, O, F 
Robinson & Clegg (1998) UK E, F 
Rondinelli & Vastag (2000) USA E, O
Schylander (2004) Austria, Sweden E
Schylander & Martinuzzi (2004) Austria E, O, F
Steger (2000) 8 countries worldwide6 E, O, F 
Strachan (1999) UK O, F 
Strachan et al. (2003) UK O, F
Summers Raines (2002) 15 countries worldwide7 E, F 
Thedéen (1996) UK E, O, F 
Wallner et al. (2000) Austria E, F 
Welch et al. (2002) Japan E, O
Wells & Galbraith (1999) Mexico E
Zackrisson et al. (2000) Sweden E, F 
Zutshi & Sohal (2004) Australia, New Zealand E, O, F 

* E=Environmental effects, O=Organisational effects, F=Financial effects
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The research methodologies in these studies include single-case studies, multiple-case 
studies, interview-based surveys, questionnaire-based surveys, statistical analysis of 
database material and meta-studies. The actual number of reviewed publications is 
greater than 46, but some of them cover the same data sample. In this study, the 
publications covering the same data are treated as one study. Three publications cover
more than one study. In those cases, each study is reanalysed individually. The 
reviewed publications are mostly scientific journal articles, but a few are research 
reports.

None of the identified studies has been excluded in this study due to low reliability or 
validity. Most of the studies have been published after a peer review process and this is 
judged to be sufficient for inclusion in this study. However, a few studies have been
excluded for other reasons. The study published in Berkhout et al. (2001) and Tyteca
et al. (2002) compares the environmental performance in companies that have adopted
an EMS with the performance in those that have not, but since the levels of 
environmental performance before EMS adoption are unknown, the results could not 
be used in the analysis in this study. The studies published by Biondi et al. (2000), 
Hillary et al. (1998), Hillary (1999), Steger (2000) and Summers Raines (2002) were 
excluded because it was not possible to reanalyse the data and results with respect to 
Research Question 6. An analysis of these studies was not possible since the 
organisational characteristics of the organisations included in the studies were not
presented.

3.8  Analysis

3.8.1  Case studies 
Analysis of qualitative data includes three separate steps: data reduction, data display 
and conclusion drawing (Miles & Huberman, 1994). In the case studies, no effort has 
been made to reduce the amount of data once they had been collected. However, the
data were reduced concurrent to when interviews were being carried out. Notes were 
taken with pen and paper during the interviews and only data which the author of this 
thesis believed relevant for the aim of the study were written down. Data were 
displayed mostly in the form of narrative text.

According to Yin (1994), two general strategies can be chosen when analysing data 
collected within a case study: theoretical propositions or the development of a
descriptive framework. Furthermore, Yin (1994) suggests that one or several of four
available modes of analysis should be used when analysing qualitative data. These 
four modes are pattern matching, explanation building, time-series analysis and 
programme logic models. Pattern-matching, in which empirically based patterns are 
compared with a predicted one, was found to be the most suitable mode in all the case 
studies.

All data in the form of notes from interviews and direct observations were first 
transferred from handwritten notes to text files that were in turn transferred into the 
computer software Q.S.R. NUDIST, where the data were coded. Internal documents
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were manually coded and the codes were transferred to the software. After coding, all 
data were structured into different arrays. Since all organisations had a certified EMS,
most arrays were represented by different phases in EMS implementation according to
the specifications in ISO 14001. Analysis was performed of the data in each array in 
order to identify patterns as well as unusual practices which were believed to have a
negative or positive effect on the environmental performance of the organisations. 

Data from questions with given alternatives in the questionnaires were compiled in 
order to see how many organisations used a certain procedure. Simple regression 
analysis was used to analyse some of the quantitative data concerning the degree of 
employee participation in the identification and assessment of environmental aspects 
in relation to the size of the organisation.

3.8.2  Meta-studies 
The data in the meta-studies consisted of narrative text in the identified publications. 
Only those parts of the text that were judged as relevant to the environmental effects of 
EMS were used during analysis. In the first meta-study, focus was on text describing
methods used for EMS evaluation and text addressing the environmental effects. In the 
second meta-study, focus was on text describing the four organisation characteristics:
drivers for EMS adoption, organisation size, business sector and cultural setting and
text describing environmental effects. 

Pattern matching was also chosen as the preferred strategy to analyse data in the meta-
studies. In the first meta-study, the total amount of data was not so comprehensive and 
the data did not have to be restructured before analysis. The first step of analysis was 
to identify the environmental effects of EMS reported in the evaluation. Secondly, the 
research methods and the strategies for measuring environmental performance used to
find the effects of EMSs were identified. Lastly, patterns regarding the connection
between the reported effects and the methods and strategies used for measuring were
sought after.

The first analysis step in the second meta-study was to review all the identified studies
and classify them according to which organisational characteristics were presented in 
the studies and the environmental effects reported. The classification was made using a 
Microsoft Excel spreadsheet. Four major organisational characteristics were presented 
in the studies. However, all four characteristics were not presented in all the studies. 
The second step of analysis was conducted in four phases, with each phase focusing on 
one organisational characteristic. Only those studies that contained relevant data for 
each phase were used. In the second step, an attempt was made to identify patterns
regarding the connection between variations in each organisational characteristic and 
the extent and type of environmental effects of EMS. In order to structure the data and 
facilitate the identification of patterns, key data were transferred from the publications 
to post-it notes. In a last step, comparisons of patterns identified and predicted patterns 
found through literature studies were performed.
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3.9  Reliability and validity 

According to Yin (1994), four different tests are available when evaluating the quality 
of research based on empirical data in social science. These tests are construct validity, 
internal validity, external validity and reliability. How the different forms of validity 
and reliability are treated in this thesis is addressed in this section. Internal validity is 
only a concern in studies with an explanatory purpose. The purpose of the three case 
studies is more of an exploratory and descriptive nature, which is why internal validity 
is not addressed in these studies. 

3.9.1 Reliability in the case studies 
Reliability is a test concerned with the possibility of repeating a study using the same 
procedure and drawing the same conclusion (Martella el al., 1999). The step taken in 
this thesis to increase reliability is to describe the data collection procedures in the 
different studies as transparently as possible. In addition, the questions asked in
questionnaires and in interviews are presented in the appendices. However, it is 
probably not possible to achieve full reliability, since the research process is 
influenced by the researcher’s beliefs regarding different paradigms of research and 
theoretical perspectives on research (Denzin & Lincoln, 2000). Moreover, Bjereld et 
al. (1999) state that all research is conducted on the basis of a determined pre-
understanding of paradigms and theoretical conceptions, regarding what is important
and relevant.

3.9.2 Validity in the case studies 
Construct validity deals with determining to what degree operational measures
represent the concepts that are being studied (Dane, 1990). In order to address 
construct validity, the researcher’s interpretation of what is studied must be as close as 
possible to what actually occurs. Construct validity is increased by the use of multiple 
sources of data (Yin, 1994). Data in the multiple-case studies were collected through 
interviews, questionnaires, internal documents in the organisations studied and on-site 
observations. In the single-case study, data were collected using interviews, study of 
project documentation and participation at project meetings and training sessions.
During analysis of the data in both the multiple-case studies, a triangulation approach
was used, in which data from the different sources were compared (Denzin, 1970). 
This procedure made it possible to verify information collected by interviews and 
questionnaires. Another measure suggested by Yin (1994) to deal with construct 
validity is to let the respondents in the studied organisations review notes taken during
the case study. In the second multiple-case study, agreement between the respondents 
and the researcher on the contents in the interview notes was constantly checked 
during the interviews. However, this way of conducting the interviews was not 
possible in the single-case study.

External validity is a test that deals with the degree to which the results and 
conclusions of a research study can be applied to other situations and settings than the
one studied (Merriam, 1998). According to Yin (1994), critics of the case study
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approach imply that results from case studies can not be generalised; generalisation is 
only possible when a sample is representative of the whole population. However, Yin
(1994) argues that it is incorrect to refer to representative samples when dealing with 
case studies and that replication logic is more suitable. He states that “this is because 
survey research relies on statistical generalisation, whereas case studies rely on 
analytic generalisation. In analytical generalisation, the investigator is striving to 
generalise a particular set of results to some broader theory” (Yin, 1994). To deal with 
the requirement of external validity, a multiple-case study design was used in two of 
the three case studies performed in this thesis. The first multiple-case study included
14 replications (14 business units within Stora Enso) and the second multiple-case 
study included 46 replications (46 different organisations in various sizes and business 
sectors) in two different geographical locations. A single-case study design was chosen 
for the third study, covering 14 different organisations within an environmental group. 
A multiple-case design was an option, but it was not regarded as necessary to cover 
more than one joint EMS project, since at the time of the study, all existing joint EMSs
had been implemented using the same model, the so-called ‘Hackefors model’
(Ammenberg & Hjelm, 2002). 

3.9.3  Reliability and validity in the meta-studies 
Reviews, such as the two meta-studies in this thesis, have limitations regarding
external validity and theoretical generalisation because the selection of the studies 
reviewed is beyond the control of the researcher (Yin, 1994). In addition, the 
researcher cannot affect the reliability and validity of studies he or she is reviewing, 
unless, the review is expanded beyond the material reproduced in the publications. In 
the two meta-studies, only data presented in the publications have been reviewed and
reanalysed.

Some of the studies included in the two meta-studies have problems with their internal 
validity, which refer to the validity of conclusions regarding causal relations (Herzog,
1996). These studies have focused on trying to establish casual relations between EMS 
and environmental performance, but not taken into account other factors that might
affect the environmental performance during the time period of the study. Examples of 
such factors are changes in environmental legislation, new permit negotiations and
level of production. This problem has not been found in case studies since the
researchers commonly asked respondents specifically what the effects of the EMS 
were. However, none of the identified studies in the two meta-studies has been 
excluded from the studies due to low reliability or validity. Most of the studies have 
been published after a peer review process and this is judged to be sufficient for 
inclusion in the studies. However, one study published in Berkhout et al. (2001) and 
Tyteca et al. (2002) has been excluded due to the use of what the author of this thesis 
believes is an inappropriate strategy for measuring environmental performance. In 
their study, the researchers compare the environmental performance in companies that 
have adopted an EMS with the performance in those that have not. However, since the 
levels of environmental performance before EMS adoption are unknown, the results 
were not considered useful in the second meta-study.
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3.9.4  Environmental managers’ perceptions 
An important issue affecting the construct validity in all the studies in this thesis is the 
perception of environmental managers. The environmental manager is, with few 
exceptions, the source of data regardless of the type of the study. The environmental
manager is the one answering questionnaires, the interview respondent and the contact 
person in case studies. He or she is probably also the person behind much of the 
collected data in databases. The problem with the statements these managers give is 
that they must be seen as subjective perceptions from the viewpoint of environmental
managers (Freimann & Walther, 2001). The findings might be different if more
objective evidence were collected or if more people with different responsibilities 
inside their companies were used as respondents (Hamschmidt & Dyllick, 2001).
Another disturbing factor is that the environmental managers are professionals in
corporate public relations, who are used to painting a positive picture of what they are 
asked about by external parties such as journalists, researchers or students.
Additionally, they have to communicate their own social role within the company as a 
positive one, so that they will not give any information that could harm the company 
or themselves as environmental experts. This might lead to bias (Freimann & Walther, 
2001). However, the environmental manager is the natural choice as the respondent in 
studies regarding EMS, since the environmental manager is most probably the person 
with the greatest insight and knowledge regarding EMS in most organisations.
Moreover, in order to collect the type of data as collected in this thesis, the researcher 
needs a respondent in the studied organisations and the problem of bias is most
probably also present among other types of employees or managers. One step taken in
the studies in this thesis to minimise the influence of the environmental managers’ bias 
is to use method triangulation as described in Section 3.9.2.
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4  Research results 
4.1  Summary of Paper I 

Zobel, T., Almroth C., Bresky J. & Burman, J-O. (2001). Identification and assessment
of environmental aspects in an EMS context: an approach to a new reproducible
method based on LCA-methodology. Journal of Cleaner Production, 10(4): 381-396. 

4.1.1  Background
Standards for environmental management systems (EMS) contain requirements that 
have to be fulfilled before third-party certification can be achieved, but the methods 
used to meet these requirements are optional (Ammenberg, 2003). Hence, it is difficult 
for an organisation to fully satisfy the specified requirements and to do this in a 
credible way, since guidelines for how this is to be accomplished are largely lacking. 
The procedures for the identification and assessment of environmental aspects need to
be structured in a transparent and stringent way to be reproducible and thereby 
credible, to meet the demands of different stakeholders and to render internal work 
procedures effective (Ryding, 1995; Nordic Council of Ministers,1995).

4.1.2  Aim
The aim of this paper is to describe the advantages and the shortcomings of the 
procedures for identifying and assessing environmental aspects used in practice and
based on those experiences to introduce an approach to a new method.

4.1.3  Method
To obtain a better understanding of these methods of identification and assessment, a 
multiple-case study has been carried out. This study included 14 business units within 
the integrated forest product company Stora Enso. Information was gathered via 
studies of environmental management handbooks, environmental procedures and 
environmental reviews. In addition, data were also collected via questionnaires.

4.1.4  Main results 
Results from studies of documentation 
The main components of the procedures for identifying and assessing environmental
aspects are well outlined for most business units. Still, in order to attain a reproducible 
method of identification and assessment, a few things may have to be added or 
adjusted. Four major areas of possible improvement have been recognised whilst 
analysing environmental documents. These are: definition of ‘environmental aspect’; 
insufficient documentation; procedures for assessment of environmental aspects; and 
the exclusion of technical options and economical requirements during assessment. 

The units’ definitions of ‘environmental aspect’ are occasionally unclear. Most units 
state both the aspects and the activities connected to them, but the aspects are in some 
cases synonymous with the activities that give rise to them. Stating only the aspect and 
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no activity, which sometimes occurs, is also problematic since it will make it difficult 
to understand why and where the aspect arises. 

The source of information and data used in the aspect identification and assessment
procedures is often not described or documented in a structured way. It will therefore 
not be possible to form an opinion of the quality of the data. Consequently, there is 
lack of transparency and stringency, which reduces the reproducibility and ultimately 
the credibility of the procedure. The way environmental aspects have been identified 
and the method of data collection also constitute important information that is not 
sufficiently stated. With no such knowledge, it is hard to assess the quality of the 
information or the identification procedures. Another example of information that
often has not been stated is how data have been aggregated or allocated. 

Assessment criteria used when assessing environmental aspects are seldom clearly 
defined or quantified, which might lead to inconsistency in the units’ assessment 
procedures. This inconsistency makes it difficult to perform comparisons of the 
environmental impact between departments within a unit or between different units.

Concerns other than the significance of the environmental impacts are often 
considered when performing the assessment of environmental aspects. Examples are 
technical options and financial requirements that, according to requirements in ISO 
14001, should be taken into account later on when establishing environmental
objectives. This will, however, affect neither the transparency nor the stringency, but 
has a direct influence on credibility. 

Results from questionnaires 
A majority of the environmental managers felt that the person or group of people 
performing the identification and assessment had sufficient knowledge to do this. On 
the other hand, one third of the managers stated that they did not have the competence 
needed for this process. Most of the managers believed that if the identification of 
aspects were to be repeated, they, or somebody else, would come up with the same
aspects, but that the assessment might differ more as this procedure is more based on 
personal value judgements. One third believed that their methods for assessment were
fully reproducible. The general opinion otherwise was that, if the assessment were 
repeated, the results would be somewhat different from the initial assessment, no 
matter who performed it. One fourth was satisfied with their methods and did not 
believe that anything could be improved. The majority, however, believed that
improvements were possible. Some of their arguments were:

Environmental issues are not static: improvements will always be possible.
The assessment routines are too person-dependent: improvements may
therefore be needed.
Increased objectivity is needed. 
Environmental science is always in progress and the assessment criteria may
have to be updated, but this process can never become objective. 
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Improvements can be achieved by performing a life cycle analysis (LCA) for 
the entire operation.
It could be useful to use the same method within all units. 

Approach to a new method
The approach to a new method for the identification and assessment of environmental
aspects is based on the information from the multiple-case study and has been outlined
according to the LCA methodology in ISO 14040, ISO 14041 and ISO 14042 and the 
LCA data documentation format described in ISO 14048. The structure for 
environmental performance evaluation according to ISO 14031 has also been taken 
into account. The framework for the approach to new method is summarised in Figure 
4.1. The inherent concepts will be briefly commented on below. The headings 
‘Goal/purpose’, ‘Procedure’ and ‘Assessment’ lie in Figure 4.1 outside the frame for 
the suggested method, since these concepts already exist to some extent in the current 
procedures.

Unit process description
Data documentation/metadata
Summation
Recipient description

Suggested method

Documentation model

Classification

Assessment

Characterisation

Definition of
scope and system
boundaries

Business d
Technical sy

escription
stems

External systems

Inventory

Goal/purpose

Procedure

Figure 4.1 Approach to a new method for identification of environmental aspects.

The system boundaries define the scope of the subsequent inventory. A clear definition 
of the system boundaries will increase the transparency and can be achieved by using a 
business description, a technical overview and a presentation of external systems. A
short business description provides a better understanding of the environmental aspects 
that could come into question. Examples of what could be included in such a 
description are what is produced, production capacity, central activities in the business,
market and transports. An overview of the technical system studied using graphical
flowcharts of the unit might help facilitate the definition of the system boundaries. 
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When identifying the aspects in an EMS, the borders could be set at the gates of the
facility concerned. The technical overview would then be a flowchart of this facility, 
viewing all of its activities. When performing a gate-to-gate inventory, it is important 
to remember that the aspects that arise outside the facility can cause significant 
environmental impact. Examples of such aspects are production of chemicals, 
emissions from transports and extraction of raw materials. Hence, it is desirable that 
these external activities are included in the inventory. A measure that alleviates an
internal problem might transfer the problem to an external system. Therefore, the 
recommendation is to make a brief description of the related external systems and the
external environmental aspects that may arise. 

The inventory comprises a description of unit processes7, data collection and 
documentation, summation of data and a description of the recipients. A common
approach in LCA methodology is to conduct the inventory for each unit process 
separately with a summation of the total flows (Nordic Council of Ministers, 1995). 
This approach is adopted here, since it probably makes data collection more tangible 
and transparent. The aim of the unit process description is to describe the process for 
which data will be collected, including name, boundaries, and technology and the
environmental aspects related to it. Aspects originating from an activity should be 
listed in connection to the process description of this activity. Any flows in or out of 
the process that are neglected should also be stated and explained. The flows in and 
out of a technical system may consist of many different substances and materials. To 
structure information about them, they can be sorted in categories such as the 
categories specified by the Nordic Council of Ministers (1995); emissions to air, 
emissions to water, emissions to soil, residuals and wastes, nuisance, energy and fuels,
resources and product. While quantifying and registering the inputs and outputs,
information about data (metadata) should be documented in order to secure 
transparency and stringency. The amounts and units of substances should be 
registered, as well as the sampling procedures. To be able to assess the quality of the 
data, the sources and assumptions made should be stated. The precision and accuracy
as well as any uncertainties known about data should also be stated. Data are often not
useful in the form in which they were originally recorded. If data are further 
aggregated and statistically analysed, this should also be explained. Sometimes
allocations of emissions or use of resources and energy are needed between unit 
processes. All calculations made to allocate such entities should be fully described. 
Allocation requirements in ISO 14041 should be followed. The circumstances, under 
which data are collected, should be indicated since ISO 14001 and EMAS require that 
normal and abnormal operating conditions and emergency situations should be 
considered in the identifying process. After data have been collected for the different 
unit processes within the defined technical system, the amounts of equal substances 
from different unit processes should be added up. The total contribution to different 
environmental impacts from the inputs and outputs of the system can then be 
calculated. Since the significance of an aspect and its impact are largely dependent on 

7 A unit process refers in LCA standards to the “smallest portion of a product system for which data are collected
when performing a life cycle assessment” (ISO, 1997). This term is used in the new method for describing the
smallest portion of processes within an organisation for which environmental aspects are identified.
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the recipient, the recipient should also be described. A description of the recipients 
will therefore facilitate the assessment of environmental aspects.

Classification aims at translating emission data from the inventory to effect-oriented
data by sorting substances into impact categories. When choosing impact categories 
and characterisation methods, the requirements and recommendations in ISO 14042, as 
well as recommendations from SETAC8, should be followed as far as possible. Impact 
categories for the new method should be chosen from the most recent
recommendations. When Paper I was published, these were the categories stated below
in Table 4.1 as recommended by SETAC (Udo de Haes et al., 1999). These categories
do not cover all the environmental aspects that may arise within an organisation, which
is why others may have to be added. For instance, impacts caused by noise and odour, 
impacts caused by physical accidents, or non-toxic impacts related to the work 
environment must also be considered (Udo de Haes et al., 1999). 

After classification, a characterisation should be performed to evaluate the
contributions of the inputs and outputs to the different impact categories. This phase in 
the method is primarily included to facilitate environmental performance evaluation. 
By using characterisation factors to summarise the substances contributing to the same
category, the potential environmental impact can be calculated. This should be done by 
calculating the extent of the impacts in relation to a reference substance. The same 
calculation methods or equivalency factors should then be used from year to year or
between the units, since reproducibility is of great concern. 

Table 4.1 Impact categories recommended by SETAC (Udo de Haes et al., 1999).
Impact categories Subcategories

Extraction of abiotic resources Extraction of deposits (e.g., fossil fuels and
mineral ores)
Extraction of funds (e.g., groundwater, salt and
clay)
Extraction of flow resources (e.g., solar energy,
wind and surface water)

Extraction of biotic resources 
Land use Increase in land competition

Degradation of life-support functions
Bio-diversity degradation due to land use

Climate change 
Stratospheric ozone depletion
Human toxicity
Eco-toxicity
Photo-oxidant formation
Acidification
Eutrophication

8 Society of Environmental Toxicology and Chemistry (SETAC, 2005).
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4.1.5  Main conclusions
Shortcomings in both transparency and stringency have been observed in the 
procedures for identifying and assessing environmental aspects in 14 business units 
within Stora Enso. The transparency and stringency problems occur because of
insufficient documentation and the consequence is an inconsistent and person-
dependent result with low credibility. The general opinions within the units are that the 
identification and assessment are currently considered quite difficult to perform and 
could be improved. Suggested improvements are, for example, the use of more
objective methods common among the units and the use of LCA throughout the entire 
production apparatus.

The findings from the 14 units have been used to suggest an approach to a new more 
reproducible model for identifying environmental aspects based on LCA methodology.
Basing the method on LCA methodology fulfils the need for transparency and
stringency. Implementing the method outlined in this paper initially means an 
increased workload. However, after an initial peak, the workload can be expected to 
decline.

4.2  Summary of Paper II

Zobel, T. & Burman, J-O. (2004). Factors of importance in identification and
assessment of environmental aspects in an EMS context: experiences in Swedish 
organizations. Journal of Cleaner Production, 12(1): 13-27. 

4.2.1  Background
The international standard ISO 14001 is a common tool when working systematically
with environmental issues in Swedish organisations. Elements of the system in which 
environmental aspects are identified and significant aspects are important parts of the
EMS, since these elements determine the shape and focus of the entire system 
(Whitelaw, 1997; Cascio et al., 1996). The significant aspects form the basis for
establishing environmental objectives, targets and programmes. In addition, they are 
instrumental in determining which individuals should receive additional environmental 
training and which procedures and instructions should be documented. The 
environmental aspects are also the starting point when evaluating an organisation’s
environmental performance. Little is known about how organisations have interpreted 
the specifications in ISO 14001 and formed their process of identifying and assessing
environmental aspects. Better knowledge about how organisations treat the 
environmental aspects is a pre-condition for developing new and better methods.

4.2.2  Aim
The general aim of this paper is to contribute with knowledge that can form the basis 
for developing better methodologies for the identification and assessment of 
environmental aspects. 
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4.2.3  Method
A multiple-case study was chosen as the research strategy. Empirical data were 
collected from 46 organisations from three counties in Sweden, Västerbotten and 
Norrbotten in the north and Jönköping in the south. In Paper II, however, Västerbotten 
and Norrbotten are considered as one geographical area. Data were obtained mainly
via interviews, questionnaires and studies of documentation. On-site observations were
also used, but mainly to find out more about the nature of the activities and their 
environmental aspects. In all organisations, the environmental manager was the
respondent.

4.2.4  Main results 
How the studied organisations have dealt with identification and assessment of 
environmental aspects are presented below. The way in which organisations define an
environmental aspect influences the identification and assessment and their ways of 
defining an environmental aspect are therefore also presented. 

Definition of environmental aspect
Many of the studied organisations have difficulty defining ‘environmental aspect’. The 
definition in ISO 14001 is sometimes used in internal documents, but discussions
regarding the definition of an environmental aspect during interviews indicate that 
these organisations have not understood the meaning of the definition in the standard. 
The most common way of defining an environmental aspect is to relate it to production 
activities. Others prefer to see their aspects as activities or do not even try to establish 
a definition. Examples also exist where organisations describe a situation or problem 
with possible environmental impact and these descriptions constitute their aspects. 
Most organisations only identify direct production-oriented aspects, but some
exceptions exist. Indirect aspects such as insufficient information, lack of 
environmental training or out-of-date environmental instructions are more often found
in smaller or service-oriented organisations than in larger industrial companies.

Identification of environmental aspects 
The environmental aspects are often initially identified in an environmental review. In 
some cases, the aspects are only documented within the initial review document and 
nowhere else in the EMS. This may be a sign that the identification is seen as a one-off 
procedure.
However, most organisations have established a separate register for the aspects and 
these organisations have often documented procedures for the aspect identification 
process. Four different occasions were identified in the studied organisations when the
register of environmental aspects was updated: 

Changes or new projects inside the organisation (processes/methods, buildings 
and production equipment, chemicals/raw materials, products, transports) 
External changes affecting the organisation (laws, regulations and other 
demands, new findings in environment-related research, supplier’s 
environmental impact)
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Internal and third-party environmental audits 
Fixed occasions (e.g., before management review)

Generally, the larger of the studied organisations tend to be better at documenting their
process for updating aspects than their smaller counterparts. Most large organisations
have special documented procedures for environmental control and the up-dating of
environmental aspects in new projects. Once a year is the dominating interval for 
updating aspects in organisations of all sizes. The update does not follow the 
specifications in any procedure and the method used is often some sort of
brainstorming among the members of an environmental council. The most common 
sources of information or information-gathering techniques are direct measurement,
external audits or reviews, regulatory environmental reporting, purchasing documents,
interviews and observations. 

When an organisation identifies its environmental aspects, it has to organise and 
structure them in some way. The two most common ways of structuring the aspects in 
the studied organisations are the process-oriented approach and a structure based on
different environmental areas. Some examples of processes in one of the organisations,
in which environmental aspects are divided, are wastewater treatment, bleaching of 
paper, waste handling and maintenance of trucks. Some of the areas in another
organisation, typical for an organisation with an environmental area approach, are 
consumption and handling of chemicals, consumption and handling of production
materials, consumption of energy and use of transports.

Many of the studied organisations have difficulties in quantifying their environmental 
aspects. It seems as if most organisations make it a priority to identify as many aspects 
as possible, instead of using resources and time to quantify the ones already identified.
In addition, original sources of information and information of data quality are largely
lacking. This affects the transparency of the identification process. 

Another area, where the studied organisations differ greatly is the aggregation of 
environmental aspects. For example, in some organisations, all non-hazardous wastes 
are aggregated and later assessed as one single environmental aspect, whereas in other 
organisations, all individual types of non-hazardous waste are assessed as separate 
aspects. Another aggregation choice an organisation has to make is whether to assess 
aspects directly connected to every individual function or process or to add up aspects
and assess the aspects on the organisational level. The latter is the most frequent 
choice among the studied organisations.

The larger of the studied organisations often establish some kind of environmental
network to spread the responsibility for the aspect identification process. Commonly, 
the heads of each department are responsible for identifying aspects connected to their 
departments. In some cases, however, environmental managers do all the work
themselves. The smaller of the studied organisations commonly do not have internal 
environmental networks. Instead, the environmental manager does much of the work,
often with informal or formal support from employees throughout the organisation. A 
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frequently used method for identifying aspects in the smaller organisations is 
brainstorming sessions involving the whole or parts of the executive committee. 

Assessment of environmental aspects 
As with the identification, once a year is the dominating interval for reassessment of 
the aspects. Many of the environmental managers in the studied organisations state 
that the initial assessment was hard and confusing, but as they got better at working
with their assessment model, the assessment became much easier.

Since every organisation can design its own assessment method, the methods differ 
widely. Of all the organisations studied, no two organisations used exactly the same 
method. However, similarities between the methods existed, and they can be classified 
in six categories: 

1. No tool, but documented assessment criteria. 
2. Tool with several assessment criteria. Each criterion is assigned a value from a

scale and the total sum is calculated. 
3. Tool with several assessment criteria. Each criterion is assigned a value from a

scale, and the numbers are multiplied. 
4. Tool with several assessment criteria, but with different criteria depending on 

the type of environmental aspect. 
5. Tool for traditional risk assessment. 
6. Assessment based on LCA-data. 

The most common tool for assessment is a matrix model with a number of assessment
criteria. The assessment criteria used by the studied organisations are shown in Table
4.2. Some of the environmental managers are not so convinced of the usefulness of a 
quantifiable assessment tool. They feel that they could probably obtain the same
results from just using their experience, competence and the register of environmental
aspects. However, in spite of their doubtfulness about the efficiency of their 
assessment tools, they feel that the tool is useful as a historical description of the
assessment process and the thoughts and discussions associated with that process

Some confusion regarding the assessment process was found among the studied 
organisations. Some organisations have a purely environment-focused assessment
process, but most of them also take business considerations into account, which is not 
in accordance with the requirements in ISO 14001. 

Since most of the studied organisations consider the identification and assessment of 
environmental aspects as one process, they usually also use the same internal 
organisational network for the assessment as for the identification. However, some of 
the organisations tend to make the assessment more of a management issue. Top
management is seldom involved early in the assessment process, but the significant
environmental aspects are often established in the executive committee. The 
environmental managers who work together with assessment groups rather than doing 
the assessment themselves feel that this is working well. Some of these environmental
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managers state that they feel that they are not really sufficiently experienced or 
qualified to make the assessment on their own. None of the studied organisations work
together with external stakeholders when they establish their significant aspects, but 
approximately six out of ten of the studied organisations state that they include
stakeholder attitudes in their aspect assessment process.

Table 4.2 Criteria for assessment of environmental aspects used by organisations in this study. The figures in
the table indicate the percentage of organisations that use each criterion.

Assessment criteria Jönköping (%) Norrbotten/
Västerbotten (%)

Quantities 96 82
Extent of the environmental impact 96 59
Seriousness of the environmental impact 78 88
Public and neighbour attitudes 74 29
Regulatory environmental permit 70 47
Consequences of not fulfilling laws and regulations 65 47
Technical or organisational problems 61 24
Employees attitude and suggestions from employees 57 47
Probability of environmental impact 52 71
Cost for environmental impact change 52 41
Customer attitude 52 29
Permanence of impact or damage 35 53
Conflicts with other activities and processes 30 12
Other factors 39 59

4.2.5  Main conclusions
Five major elements where the identification and assessment process can be improved
were identified: the definition of environmental aspects, the procedures for updating
aspects, the aggregation of aspects, the exclusion of business considerations in the
assessment, employee and stakeholder participation, and the competence levels of 
people involved in the process.

4.3  Summary of Paper III

Zobel, T. (2005). Characterization of the environmental policy implementation in an 
EMS context: a multiple-case study in Sweden. Submitted for publication.

4.3.1  Background
Corporate environmental management is becoming less driven by regulatory
compliance and more driven by corporate strategy (Lent & Wells, 1996). To be able to
work with environmental issues in a market-driven way, many companies prefer to
implement an environmental management system (EMS) according to the international 
standard ISO 14001. The definition of an environmental policy and the 
implementation of this policy within the organisation is the most central component of
an EMS, because it will determine the shape and focus of the entire system (Whitelaw, 
1997; Cascio et al., 1996). The policy is implemented via objectives, targets and 
management programmes throughout the entire organisation. ISO 14001 does not
provide any details on how the environmental policy should be implemented. Every
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organisation must therefore interpret the requirements in the standards individually.
Little is known about this interpretation and how organisations have dealt with this 
policy implementation. 

4.3.2  Aim
The aim of this paper is to characterise the implementation of environmental policy in
organisations that have implemented an EMS.

4.3.3  Method
Since little was known about environmental policy implementation in an EMS context
and characteristics were needed from a variety of organisation types, a multiple-case 
research design was chosen. Data were obtained mainly via interviews and studies of 
documentation in 46 Swedish organisations from three counties in Sweden, 
Västerbotten and Norrbotten in the north and Jönköping in the south. In Paper III, 
however, Västerbotten and Norrbotten are, considered as one geographical area.
During the interviews, a questionnaire was completed by the respondent. On-site 
observations were also used, but mainly to gain an understanding of the nature of the 
activities and their environmental aspects. The environmental manager was the 
respondent in all organisations.

4.3.4  Main results 
Establishment of environmental policy 
Often, the contents of environmental policies are similar, and it is often hard to see 
directly from the policy what kind of activities it relates to. The policy is mostly just a 
starting point for the system implementation and it is seldom internally communicated. 
The emphasis is more on the chain containing aspects, objectives, targets and 
improvement programmes. In all organisations, the environmental policy is a stand-
alone document that is not integrated with other organisational policies. The 
establishment of the environmental policy does not seem to affect the content and 
appearance of these other policies. 

Improvement orientation
It is commonly stated in environmental management literature that organisations 
implementing an EMS should be process-oriented rather than focused on specialised
functions. If this organisational form were to be used in practice, aspects, objectives, 
targets and improvement programmes would be related to and organised around 
processes. However, this is rarely the case for the organisations in this study. 
Environmental aspects are mostly connected to functions or aggregated for the whole
organisation. Objectives, targets and programmes are then established based upon 
these aspects. The improvements programmes are therefore established with a focus on 
environmental aspects rather than on processes or functions. 

Establishment of environmental objectives 
According to ISO 14001, objectives, targets and improvement programmes must be 
established and maintained for relevant functions and levels in the organisation (ISO,
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1996a9). Most of the organisations in this study have structured their environmental
policy implementation according to these three levels. ISO 14001 also contains 
specifications regarding which factors should form the basis for the environmental
objectives. These factors include: legal and other requirements, significant 
environmental aspects, technological options, financial, operational and business
requirements, and the views of interested parties (ISO, 1996a). These factors dominate 
in the studied organisations in which objectives have been established, even if they 
usually consider other factors as well. 

Environmental objectives are often generally stated in the studied organisations. The 
focus and formulation of the objectives closely follow the environmental policy. 
Objectives are seldom quantified and are mostly focused on the whole organisation. A 
person responsible for achieving the objectives is seldom appointed. In cases where 
responsibility has been allocated, the CEO, the site manager, or the environmental 
manager is the responsible party. The organisations in this study are often vague on the
time period for their objectives. The objectives are commonly reviewed at least once a 
year, often in the management review at the end of the year, and it is here the 
objectives are re-established or cancelled. The establishment of objectives usually 
follows the assessment of environmental aspects closely. If new significant aspects are 
found, new objectives are commonly also established.

The dominating environmental objective in the studied organisations is a goal focusing 
on reduction of emissions, waste production, energy consumption or raw materials; see
Table 4.3. Other kinds of goals such as training, replacement of chemicals or 
materials, control and investigation also occur, but to lesser extent than reduction
goals.

Table 4.3 Goal types on the environmental objective level in the organisations in this study.
Goal type 
(obj. level)

Jönköping (%) Norrbotten/
Västerbotten (%)

Reduction 63.8 73.0
Training 10.0 6.3
Replacement 7.5 7.9
Control 5.0 9.5
Investigation 6.3 3.2
Other 7.5 0

The areas the goals focus on vary much more than the types of goals in the studied 
organisations. The different areas in focus for the environmental objectives are
illustrated in Figure 4.2. Waste, chemicals, energy and emissions are the dominating 
areas.

9 This study was conducted before the revision of ISO 14001 and ISO 14004 in 2004. Therefore, the previous
versions of these standards are referred to in the summary of Paper III.
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Figure 4.2 Focus areas for environmental objectives in the organisations in this study.

Establishment of environmental targets 
Most of organisations in this study are good at showing the connection between the
objectives and the targets in their documentation. The same holds for the targets and 
the next level, the improvement programmes. The targets and the programme are 
usually stated together in the same document. The time periods for targets are in
almost all cases better defined than the periods for the objectives. Furthermore, targets 
are quantified to a greater degree than objectives. Even so, targets are in many cases 
not quantified. The normal time period for targets is one year, but periods up to five 
years exist. The targets are most often associated with the whole organisation, but 
some organisations have established targets both at the organisational level and at the
departmental level. Some of the larger organisations have deployed all their objectives 
into targets at a lower organisational level. The parties who are responsible for 
achieving targets are usually well distributed throughout the organisation. Department
managers are usually responsible for targets at the departmental level. 

The target-level areas of focus correspond closely to the objective-level areas. As on 
the objective level, the dominating environmental target is a goal focusing on 
reduction. However, the percentage of the goals related to reduction of some kind is
lower. The percentage investigation-type goal has increased as well as some of the 
other types compared to the objective level. 

Establishment of improvement programmes
The programmes are mostly stand-alone documents that are clearly linked to the 
targets. However, several organisations in this study do not have a separate programme
level. Means to reach the targets are instead included in the target document. Others, 
mostly larger organisations, do not have one single document describing their
programme; each function or department has its own programme. In these 
organisations, a cross-check is missing. The expected results from means in all the
different programmes are not added up and verified to see if they suffice to reach the 
relevant targets.
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Stakeholder participation and communication
Environmental objectives and targets are usually suggested by the environmental
manager alone or by a small group of people from different departments and levels in 
the organisation. The objectives and targets are presented to the top management, and 
they establish the objectives and targets. The top management very seldom changes
the suggested objectives and targets before establishment. 

All the studied organisations communicate their environmental goals to the employees. 
The most common way to communicate is by the use of bulletin boards. This
information is commonly followed by verbal information in department meetings and
organisation-wide meetings. In most organisations, employees therefore have the
opportunity to discuss the choice of goals with the informer, who is usually the 
department manager, or in some cases the environmental manager. None of the
organisations in this study work together with stakeholders when establishing their 
goals. However, some inform stakeholders afterwards. EMAS-registered organisations
use their annual environmental report to communicate externally. ISO 14001-certified
organisations do not have to communicate externally, according to the specifications in 
ISO 14001. However, they usually do so, either providing information voluntarily,
through an environmental report, a financial report, via a website, an information 
leaflet, personal contacts, or upon request. 

4.3.5  Main conclusions
The implementation of environmental policy in the organisations in this study is
strictly controlled by specifications in ISO 14001 or EMAS. All organisations follow
the specifications, even though it, in some cases, is obvious that they do not need all 
the policy implementation levels specified by the standards. Some organisations,
especially smaller ones, therefore have a more complex process than they really need. 
Few organisations have adopted the specifications to better suit local conditions. The 
studied organisations work mainly with reduction-type goals such as reductions of 
waste, reduction of emissions and reduced use of resources.

4.4  Summary of Paper IV

Schylander, E. & Zobel, T. (2003). Environmental effects of EMS – Evaluation of the
evidence. Proceedings of Evaluation of Sustainability European Conference – EASY-
ECO 2, Vienna, Austria, May 15-17, 2003, 354-365.

4.4.1  Background
More and more organisations establish EMSs which are ISO 14001-certified. Thereby,
it is important to investigate if an implementation of an EMS leads to improvements in
environmental performance. Indeed, the effects of EMSs have been widely evaluated 
since the late 1990s. As the number of studies on the effects of EMS has increased, 
some researchers have found the need to perform meta-studies, which cover the
empirical studies. However, none of these meta-studies focuses solely on 
environmental effects of EMSs.
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4.4.2  Aim
This paper aims at evaluating the evidence regarding environmental effects in previous
studies focusing on evaluation of the EMS tool. 

4.4.3  Method
In order to achieve the aim of this paper, a meta-evaluation was chosen as the research
strategy. An exhaustive search was made in relevant databases to find evaluations
concerning environmental effects of an EMS. Once a relevant article was found, all
relevant references in the reference list were sought. In some cases, the evaluation 
report upon which the article was based was requested. A total of 17 evaluations
focusing on the effects of EMSs were found. Ten of the studies were excluded from
the meta-evaluation because they did not focus on environmental effects. The meta-
evaluation was based on surveys covering empirical data from a large number of ISO 
14001-certified or EMAS-registered organisations. Studies focusing on a single
organisation were excluded. The studies included in the meta-evaluation were 1.
Ammenberg (2001), 2. Zackrisson et al. (2000), 3. Dyllick & Hamschmidt (2000), 4.
Wallner et al. (2000), 5. Berkhout et al. (2001), 6. NDEMS (2001) and 7. Welch et al.
(2002).

4.4.4  Main results 
An overview of the methods, strategies for measuring, and findings in the evaluation 
studies used in Paper IV is presented in Table 4.4. The findings are discussed in more
detail below.

Table 4.4 Methods for data collection, strategies for measuring, and findings from the different evaluations,
where each number represents an evaluation according to the list above. The environmental effects 
in the evaluations are shown as + (positive= reduced environmental impact), o (none), – (negative=
increased environmental impact) or ? (No conclusions are drawn yet). (EP=Environmental
performance).

METHOD FOR DATA COLLECTION 
Questionnaire InterviewEnvironmental

Indicator Structured Unstructured Structured Unstructured

-Rate of EP change
-EMS org.

1+ 2o
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- Rate of EP change
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6? 6? 6? 6?

Environmental effects of EMS 
Four of the seven evaluations state that EMS implementation lead to positive 
environmental effects. In one of these, Ammenberg (2001) calculated a ‘total 
environmental score’ before and after EMS implementation in 26 small companies
with data obtained from environmental reviews. By comparing the score before and 
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after EMS implementation he claimed that it was clear that the EMS had positive 
effect on the companies’ environmental performance. Dyllick & Hamschmidt (2000) 
found by receiving a questionnaire from 157 ISO 14001-certified organisations that 
92% of the environmental managers who answered acknowledge that the EMS 
implementation has led to an increase in importance of environmental topics in their 
organisations. A majority of organisations (60%) assign to EMSs supportive influence
with regard to the effects on environmental performance. Some 15% of the 
organisations perceive a decisive influence for EMSs. A further 15% of the 
organisations did not perceive any influence regarding EMSs. In another
questionnaire-based study, which was complemented with interviews, Wallner et al. 
(2000) found by receiving questionnaires from 130 organisations and performing
interviews with 44 of them, that EMSs had positive effect on some environmental 
parameters. However, EMSs showed no or even negative effects on others. In the last 
of the four evaluations stating positive effects, Welch et al. (2002) received a 
questionnaire from 364 ISO 14001-certified and 445 non-certified organisations. The
researchers found that ISO 14001 adoption has some effect on the actual so called 
‘greening behaviour’ on the organisation. The studied organisations became greener as 
they move from non-adopters to in-process and finally to certification.

Two evaluations could not see a correlation between EMS implementation and
environmental performance. In Berkhout et al. (2001), a database of environmental
performance information for 280 firms and 430 production sites was built and
analysed statistically. An evaluation shows that at a specific time, organisations with 
an ISO 14001-certified EMS do not appear to perform better than those without. In 
some cases, firms with certified EMSs performed worse. Zackrisson et al. (1999) 
found based on a questionnaire from 173 ISO 14001 or EMAS-registered companies,
that the EMSs did not show significant positive effects on the environmental 
performance. However, the questionnaire study was complemented with interviews 
with 19 representatives from companies. The results from the interviews imply that 
about 50% of the environmental targets have been achieved as a consequence of the
EMS. While 77% of the targets had a focus on reduction, the conclusion of the 
interviews was that the EMSs had a positive effect on the environment performance. 

In the NDEMS (2001) study, environmental data was collected from more than 100 
private and public organisations, in order to build a database covering the
environmental performance in ISO 14001-certified organisations, non-ISO EMSs, and 
non-EMS environmental management practices. At the time for the meta-study in
Paper IV, it was according to the authors too early to conclude anything regarding the 
effect of EMSs in the NDEMS (2001) study.

In order to evaluate the value of the results in the EMS evaluations, the methods for 
data collection and the strategies for measuring environmental performance need to be 
studied. Therefore, these methods and strategies are outlined below.
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Methods for data collection
Three kinds of methods for data collection were used in the evaluations; studying
environmental performance indicators, questionnaire and interview. Three evaluations 
have used environmental indicators. One difference between these is that two have
measured, assessed, and drawn conclusions about the different environmental aspects
separately and one uses a total environmental score. The questionnaires were either 
structured (structured questions and answers, analysed quantitatively) or unstructured 
(open questions analysed qualitatively). Of five evaluations using questionnaires, only 
NDEMS (2001) uses an unstructured questionnaire. In all five evaluations, the
questionnaires were sent to the environmental manager. The questions in the 
questionnaires differ considerably between the evaluations. Zackrisson et al. (2000) 
use the environmental manager’s total impression as to what extent the EMS has 
reduced the environmental impact. Dyllick & Hamschmidt (2000), NDEMS (2001) 
and Welch et al. (2002) have specific questions about the EMS effect on each 
environmental aspect and have also assessed them separately. The response rate 
ranged from 25.6% to 50.7%. The three evaluations based on interviews (Zackrisson et
al., 2000; Wallner et al., 2000; NDEMS, 2001) used structured questions as a follow-
up method for complementing and clarifying the results from the questionnaire. Some 
evaluators used more than one method in their evaluation.

Strategies for measuring environmental performance
The reviewed evaluations have different strategies for measuring the environmental
effects of an EMS. Three different strategies have been identified:

1. Comparing the rate of environmental performance change in EMS organisations
from year to year 

2. Comparing the actual environmental performance in EMS organisations and the
actual environmental performance in non-EMS organisations at a given time

3. Comparing the rate of environmental performance change in EMS organisations
to the rate of environmental performance change in non-EMS organisations

4.4.5  Main conclusions
The meta-evaluation in this paper has not provided a conclusive answer regarding the
environmental effects of EMSs.  The findings from the different evaluations in our 
meta-evaluation are not consistent and it is therefore not possible to suggest a causal
linkage between an EMS and improved environmental performance. However, since 
the EMSs in the reviewed evaluations had not been in place for long, it might be too 
early to see the full capacity of the systems.

4.5  Summary of Paper V 

Zobel, T. (2005). The ‘pros’ and ‘cons’ of joint EMS and group certification: a 
Swedish case study. Submitted for publication.
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4.5.1  Background
Many small and medium-sized organisations10 (SME) complain about the complexity
of the ISO 14001-standard and the high costs for system implementation and third-
party certification (Williams et al., 2000; Hillary, 2004; Pimenova & van der Vorst, 
2004). In order to facilitate EMS implementation in SMEs, several implementation 
approaches, specifically designed to suit SMEs, have been developed (Dalhammar,
2000). One such approach is joint EMS and group certification. In a joint EMS, certain
parts of the EMS are common to the participating companies, but some system
elements are specific to each individual company. If the companies choose to go for 
ISO 14001 certification, they can do so at the same time by being audited by the same
certification body.  Previous research has shown that the joint EMS approach is a 
rational and cost-effective approach for EMS implementation in SMEs (Ammenberg,
1999). However, since certain elements of the EMS are shared by several 
organisations, one might expect the joint EMS approach to influence the effects of the 
individual systems compared to what the effects would have been if a traditional 
implementation approach had been used. EMSs implemented with the joint approach 
might also be seen by stakeholders as a ‘light’ version of an EMS, which will 
influence their credibility.

4.5.2  Aim
The aim of this study is to describe the advantages and shortcomings of joint EMS and
group ISO 14001-certification compared to the traditional approach for certification11.
It should be noted that the findings are valid only for small and micro companies and 
not for the entire SME-sector since the companies in this study are classified as small 
or micro12.

4.5.3  Method
In order to evaluate the suitability of joint EMS and group certification for small and 
micro-sized companies, a case study was performed at a group of 15 companies 
located in the same industrial district in northern Sweden. The empirical data from the 
case study was collected through interviews with representatives from participating 
companies, project coordinators, the project manager and environmental trainers. Data 
was also collected through study of project documentation and participation at project 
meetings and training sessions.

10 According to European Union’s definition, a company is considered to be a small and medium-sized enterprise
(SME) if it has fewer than 250 employees and either the annual turnover is less than 40 million euros or the
annual balance sheet total does not exceed 27 million euros. The company must also be an independent
enterprise, i.e. 25 % or more of capital or voting rights can not be owned by larger enterprises (CEC, 1996).
11 A traditional approach to EMS implementation and ISO 14001 certification is in this paper defined as system
implementation in the form of a time-limited project carried out by and for a single company with limited co-
operation and/or benchmarking with other companies and with various amount of external help, e.g. consultants.
12 According to EU´s definition a “medium” company employs 50 to 249 people, a “small” company employs 10
to 49 people and a “micro” company employs less than 10 people (CEC, 1996). 2 out of 15 companies in the
case study analysed in this paper have more than 49 employees, but their sizes of 55 and 60 employees mean
their characteristics are similar to those of small companies.
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4.5.4  Main results 
Formally, the EMSs at the companies in the environmental group are not all that 
different from a normal EMS. However, there are a few unique factors that are typical 
for joint EMS and group certification. These factors include: 

Joint environmental organisation 
Joint system administration and documentation
Extensive environmental training 
Joint environmental policy and objectives 
Joint internal environmental audits 
Joint third-party audits 

These factors are evaluated in this paper. In addition, the cost efficiency of the 
approach is also evaluated. 

Joint environmental organisation
The project studied had a slightly different structure compared to the original set-up 
described in Ammenberg et al. (1999). Instead of one single central coordinator
working together with a support group, three coordinators supported the 15 companies.
This made it possible for the coordinators to share experiences and also to function as 
backup for each other. By using more than one coordinator in a joint EMS project, it 
becomes less vulnerable. After ISO 14001 certification and the end of the project, the 
three coordinators were replaced by one central coordinator, who was hired from a 
consultancy firm. The companies showed great confidence in the coordinators, but it
seemed as if the companies depended too much on their coordinator both during the 
EMS implementation phase and after certification. 

Joint system administration and documentation
The documentation of the joint EMS at the environmental group consisted of a
common manual, company-specific manuals and company-specific compilation of 
records. The central coordinator prepared documentary templates in order to simplify
document completion for most of the documents. These templates gave all the 
individual EMSs similar design. One might have expected this simplification to have 
reduced employee awareness and commitment. However, the company coordinators
did not experience the prepared documentary templates and the close similarities 
between the different systems as a problem.

Extensive environmental training 
During the implementation, all personal were scheduled to attend training sessions for
a total of 30 hours. In addition to the scheduled 30 hours, more training was given in
close connection to the implementation of the respectively EMS in each company. 
This environmental training must be considered as extensive. The extensive training 
was considered by both the project manager and the companies as perhaps the 
strongest part of the joint EMS approach. However, the training offered to the
company coordinators could be regarded as limited. They received the same training 
as all other employees and a little additional training in the form of exercises at 
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environmental group meetings. As the situation is now, the company coordinators are 
too much dependent on the competence of the central coordinator.

Joint environmental policy and objectives 
All companies within the environmental group used the same template for their 
environmental policy. The only elements that differed between the different policies
were a description of each company’s activities and the significant environmental 
aspects. The same procedure as for the policies was used when establishing the 
environmental objectives with the difference that the objectives were formulated
exactly the same for all companies. With the objectives as basis, more specific targets 
were developed, set and recorded by each company.  The implementation of common
policy and objectives was carried out this way to save time. It became clear, when 
studying the policy implementation in the environmental group that the companies 
considered the more specific targets as the real goals they should work towards.

Joint internal environmental audits
The internal auditors were selected company coordinators from the companies in the 
environmental group. The internal auditors received, in addition to the common 
environmental training, 24 hours of specific auditor training. In general, the procedures
for internal environmental audits are no different for the joint EMS approach to those 
conducted as part of a traditional EMS. However, there is a positive difference in that 
the internal auditors come from different companies and perform audits at all 
companies but their own. This audit process assures auditor independence and the
companies can benefit from non-conformances found by new eyes not accustomed to 
the company activities.

Joint third party audits 
Normally a company has to be audited by third-party auditors at least once every year, 
but the Swedish authority that approves certification bodies, SWEDAC, initially
agreed to audits twice every three years being sufficient for companies that are 
members of an environmental group. The audit frequency has since then increased to a 
third-party visit once every year since SWEDAC changed their standpoint on the
definition of group certification. If third-party auditors are forced to plan and carry out 
their audits for each single company within the joint EMS, they will spend a lot of 
time auditing the same processes and documentation over and over again and they will 
probably find it hard to make use of all the time spent during the audits. The problem
seems to be a lack of formal guidelines for the group certification format. 

Cost efficiency 
To obtain a picture of the cost-efficiency of the group certification approach, the 
certification costs for the environmental group were compared to other available 
studies that included certification costs associated with a traditional certification 
process; see Table 4.5.
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Table 4.5 Comparison of certification costs using traditional certification and group certification.
Studies Comparison of certification costs Cost factor
Löfqvist et al. (2000)
This study

0.27% of annual sales
0,067% of annual sales

3.9

Johannson (1997)
This study

€131 per employee
€72 per employee

1.8

Schylander & Martinuzzi (2004)
This study

€3789 for company with 28 employees
€1182 for company with 30 employees

3.2

Zackrisson et al. (2000) 
This study

€7659 for company with 50 employees
€1728 for company with 55 employees

4.4

Average cost factor: 3.3

The comparisons are made for companies of approximately the same size13. This 
comparison shows that a traditional certification process might be approximately three 
times as expensive for small and micro-sized companies. The reduced costs are
possible because of joint purchasing and splitting of costs for third-party audits, shared 
internal auditors, coordinated training and shared system administration and 
documentation. However, previous studies have shown that certification costs are not
the main costs for implementing and certifying an EMS (Biondi et al., 2000; 
Schylander & Martinuzzi, 2004). Considering that the companies in the environmental
group share most system elements and thereby save considerable amounts of time,
however, the cost savings for internal activities are probably of the same magnitude as 
they are for third-party certification. 

4.5.5  Main conclusions
The joint EMS and group certification approach is associated with some problems
regarding mainly joint environmental organisation and joint environmental policy and 
objectives. However, it seems as if it is a good alternative for small and micro-sized
companies when implementing an EMS. Their environmental performance will 
probably not be better and the marketing value of the ISO 14001 certificate will 
probably not be higher compared to using a traditional implementation approach, but it 
will be much cheaper.

4.6  Summary of Paper VI 

Zobel, T. (2005). The influence of organisational characteristics on the environmental
benefits of environmental management systems. Submitted for publication.

4.6.1  Background
Ever since EMSs started to be common after the publication ISO 14001 in 1996, there 
has been a need to investigate what the actual benefits of EMS implementation are. 
During the last few years, the benefits and possible disadvantages have been
extensively evaluated by researchers all over the world. Almost all these tend to treat 
organisations as one homogenous group not examining the benefits of EMS 

13 In the other studies, the size of the companies and the costs of certification are expressed in different ways.
Therefore, the comparison between this study and the other studies must be made using different comparison
bases.
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implementation in relation to the differences between organisations and their business 
context. However, it does not seem likely that EMS can be suitable for all types of 
organisations. The degree of benefit from EMS is probably influenced by certain 
organisational characteristics (Chan & Li, 2001; Freimann & Walther, 2001).

4.6.2  Aim
The aim of this paper is to evaluate if organisational characteristics have any effect on 
the environmental effects of EMS implementation. 

4.6.3  Method
This study is based on data and findings already published in other studies regarding 
the benefits of EMS. An attempt is made to identify patterns and relations not sought 
by the original authors. The findings presented in 46 evaluation studies covering 33 
countries worldwide have been reanalysed. The reviewed publications are mostly 
scientific journal articles, but a few are research reports. To identify journal articles 
focusing on EMS evaluation, an exhaustive search was made in databases, which a 
previous study had shown were relevant for publications focusing on EMSs; see Paper 
IV. Once a relevant article was found and reviewed, the reference list was studied to 
identify other relevant articles or reports. These publications and their reference lists 
were in turn also reviewed and so on until no more relevant publications could be 
found. During a review of EMS evaluation studies and other relevant literature, four 
organisational characteristics were identified that can be assumed to affect the 
outcome of EMS implementation; drivers for EMS adoption, organisation size, 
business sector and cultural setting.

4.6.4  Main results 
Influence of drivers of EMS adoption on benefits of EMS 
Previous research covering drivers of ISO 9000 adoption states that pressures,
competitors’ certification and advertising needs are the dominating reasons behind ISO 
9000 certification (Gotzamani & Tsiotras, 2002). Such a dominance of external 
business reasons is not apparent in the case of EMS and ISO 14001. The reasons differ
widely between organisations and most of the reviewed studies suggest that an EMS is 
implemented for a variety of reasons, including both business and environment-related
reasons. However, in some studies, drivers such as improving the organisation’s
image, customer pressure, new market possibilities and cost savings tend to dominate.

Previous research suggests that organisations which adopt EMS for these reasons will 
not experience the same degree of benefit from EMS as in organisations where
environmental drivers dominate (Wallace-Jones, 1998; Ilomäki & Melanen, 2001). 
However, most studies covering organisations whose drivers of EMS implementation
are more business-related reviewed in Paper VI have not found such a connection. One
such study covering Swedish organisations is presented by Zackrisson et al. (2000).
They found that the most significant environmental improvements were better waste 
recycling, less waste, safer handling of chemicals, lower energy consumption and 
reduced emissions. Almost four out of five goals focused on reduction, indicating that 
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the effect on environmental performance is positive. In another Swedish study, 
Poksinska et al. (2003) were surprised to find that environmental improvements were
only the sixth most important motive for EMS implementation, whereas improvement 
in corporate image, marketing advantage and consumer pressure were rated more 
important. Despite the dominance of business drivers, 72 % of the companies
perceived substantial or very substantial benefits in environmental improvements.
Significant benefits were achieved also in improvement of internal procedures and 
relations with authorities and communities. 

Influence of organisation size on benefits of EMS 
The European Union’s (EU) classification is used in this study to analyse if the size of 
an organisation has any impact on the benefits of EMS. According to this 
classification, large organisations have more than 250 employees, medium-sized
organisations between 50 and 249 employees and small organisations between 10 and
49 employees (CEC, 1996)14. EMS implementation in small and medium-sized 
organisations (SME) is associated with problems due to the complexity of the standard 
and the lack of human and financial resources (Hillary, 2004; Pimenova & van der 
Vorst, 1996). These barriers and the proposed inappropriateness of the EMS tool for 
smaller organisations might indicate that smaller organisations experience less benefits 
from EMS adoption than larger ones (Gerstenfeld & Roberts, 2000; Hutchinson & 
Hutchinson, 1995; Palmer & van der Vorst, 1996). However, this does not seem to be 
the case in the studies covering SMEs. On the contrary, many SMEs seem to 
experience a wide variety of environmental benefits. The studies reviewed in this 
paper indicate that EMS generally leads to various benefits in organisations of all 
sizes. However, some differences have been identified between large, medium-sized 
and small organisations. 

Most of the large companies experienced improvement in regulatory compliance or
stated that the risk of non-compliance had been reduced as a result of EMS
implementation. A positive effect on compliance was also identified in medium-sized 
companies, but not to the same degree as in the large ones. None of the studies on 
small companies mentioned anything about improvements in compliance. Concrete 
improvements in environmental performance were found in all studies, regardless of 
the company size. Reduced volumes of conventional and hazardous waste seemed to 
be the most common environmental aspects in all size categories. Reduction in water 
consumption and in energy use was also fairly common in companies of all sizes. The 
effects of EMS on transports and products were rarely reported in all size categories. 
Other areas that seem to be independent of the company size were the awareness of the 
company’s environmental aspects and its impact. An increase of the awareness of 
environmental issues was one of the most common areas of improvement. In a few 
cases, the EMS also led to a spreading of the responsibility regarding environmental 
activities. This organisational development occurred in both large and medium-sized 

14 In addition to specifications regarding the number of employees in large, medium-sized, small and micro-sized
organisations, EU´s definition also includes specifications regarding annual turnover and annual balance sheet
total. The organisation must also be an independent enterprise, i.e. 25% or more of the capital or voting rights
can not be owned by larger enterprises (CEC, 1996).
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organisations, but no report of this can be found in the studies on small companies. 
Other commonly reported benefits in large companies were improvements in 
document control and record-keeping and systematisation of environmental activities. 
These benefits were only found in one of the eight studies covering small and medium-
sized companies.

Influence of business sector on benefits of EMS 
In order to analyse differences in benefits from EMS in relation to business sector, the 
reviewed studies have been grouped in five different sectors: printing sector, energy 
production, manufacturing, primary resources and municipalities/government
facilities. The studies were grouped this way because of the complexity of the 
environmental impact of the organisations studied.

It has not been possible to identify any patterns in the existing evidence regarding 
differences in the degree of benefits of EMS in the printing, energy production, 
manufacturing and primary resources sectors. A wide variety of environment-related
benefits are experienced in all these sectors. The small differences in benefits from 
EMS in the printing, energy production, manufacturing and primary resources sectors 
that do exist seem to be connected to the specific nature of each sector’s activities and
environmental impact.

In addition to an analysis of the differences in benefits of EMS in the four industrial 
sectors, the benefits in these sectors were compared to the corresponding benefits in 
municipalities and government facilities. Since EMS was originally developed as a 
tool for industry, one might expect the benefits of EMS in municipalities and 
government facilities to be more limited. This expectation was not confirmed in a 
study of 22 government facilities in the U.S. (Andrews et al., 2003). The varied 
benefits described by these government facilities can be summarised in six broad
categories: increased management and employee efficiency, increased operational
efficiency, improved community relations and improved customer/supplier
relationships, reduced liability, regulatory benefits and improved environmental 
performance. Additional evidence of the usefulness of EMS in municipalities was 
found by Norén & von Malmborg (2004) in their study of two municipalities in
Sweden. The general experience in both municipalities was that the environmental 
management functioned better after the EMS had been implemented. The experienced
advantages were a more distinct structure, better defined liability among officers, 
clearer information, greater awareness of environmental issues, simpler
communication and integration of environmental issues in planning and daily work.
The benefits reported by Andrews et al. (2003) and Norén & von Malmborg (2004)
indicate that EMS can be a functional tool not only in industry but also in 
municipalities and government facilities. However, it seems as if most of the 
improvement in environmental performance is experienced in the parts of these
organisations that are associated with direct environmental impact such as, for 
example, municipally owned companies or wastewater treatment plants. Other, more 
organisation-oriented benefits are also found in these organisations as well as in 
organisations more focused on providing services.
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Influence of cultural setting on benefits of EMS 
To be able to cluster countries into larger groups to facilitate the analysis of the
cultural effect on benefits of EMS, scores set by Geert Hofstede for his proposed ‘four 
cultural dimensions’ were used (Hofstede, 1997). These dimensions are power 
distance, individualism, masculinity and uncertainty avoidance. Applying the scores 
on the reviewed studies resulted in five groups where the national cultures are similar: 
Anglo-Saxon countries, German-speaking countries, Scandinavia, North-East Asia and 
Latin European countries (and Mexico).

A total of 21 studies cover benefits of EMS in Anglo-Saxon countries (USA, UK,
Canada, Australia and New Zealand). Almost all of these studies agree that EMS 
brings both concrete environmental improvements and other improvements of a more
organisational nature to the organisations that adopt a system. Only two of the
reviewed studies showed limited effects. All Scandinavian (Sweden, Denmark and 
Finland) studies found some positive effect of EMS, but two out of nine studies raised
doubts regarding the benefits of the system. As with studies in Anglo-Saxon and 
Scandinavian countries, a majority of the studies in the German-speaking part of the 
world (Germany, Austria and Switzerland), suggest that EMS lead to better 
environmental performance as well as other organisational improvements. However,
three out of eight studies raise some doubts about the efficiency of EMS regarding
concrete environmental performance. The same pattern as in the previous group was
found in Latin-European countries (Italy and Spain) and Mexico. Three out of four 
studies show that EMSs help to reduce environmental impact and lead to 
organisational improvements, but one study suggests limited effects of EMS. The last 
group, North-East Asia, includes Hong Kong, South Korea and Japan. The scores 
these countries have been given for the cultural dimensions indicate that their national 
cultures differ more internally than in the other groups, but for the sake of simplicity 
these three countries have been grouped together. Also here, the pattern regarding 
benefits of EMS is the same. Four out of five studies present a variety of benefits from
EMS adoption, but one study gives a more doubtful picture. 

As the results in each cultural group indicate, there is no clear difference regarding 
benefits of EMS in any of the cultural settings included in the analysis. The pattern is 
roughly the same in all settings; a clear majority of the studies shows a positive effect 
of EMS adoption and one or a few studies report only limited benefits.

4.6.5  Main conclusions
The findings in Paper VI indicate that the benefits of EMS seem to be independent of
the drivers of adoption. Not only large organisations but also smaller ones benefit from 
EMS. EMS implementation in smaller organisations is associated with significant
barriers, but improvement occurs because these organisations often look at 
environmental issues for the first time when adopting an EMS. EMS appears to be a
functional tool not only in the industrial sector, but also in those parts of service 
organisations having the most complex environmental impact. No significant
differences in benefits from EMS have been found between different cultural settings. 
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5  Discussion and conclusions 
5.1  Introduction

The aim of this thesis is to generate knowledge regarding the use of the EMS tool so
that organisations can further improve their environmental performance. In order to 
achieve the aim, six research questions were formulated and addressed:

RQ1. What are the problematic elements when identifying and assessing 
environmental aspects in an EMS context? 

RQ2. How can the procedures for identifying and assessing environmental aspects
in an EMS context be improved with regard to stringency and transparency?

RQ3. What are the characteristics of the environmental policy implementation in
an EMS context?

RQ4. What do previous EMS evaluation studies report regarding environmental
effects of EMS implementation?

RQ5. What are the advantages and shortcomings of joint EMS and group 
certification compared to a traditional certification approach?

RQ6. What influence do organisational characteristics have on the environmental
effects of EMS implementation?

A discussion and conclusions regarding each of these research questions are presented
in Section 5.2 through Section 5.7 in the order they are listed above. Lastly, 
implications for further research are presented in Section 5.8.

5.2 Problematic elements when identifying and assessing
environmental aspects (RQ1)

Authors of EMS-related literature warn their readers that the process of identification 
and assessment of environmental aspects is associated with difficulties and confusion; 
see, for example, Cascio et al. (1996), Schoffman & Tordini (2000), Woodside et al. 
(1998). Findings in studied organisations in Paper I and Paper II strengthen these 
statements. Seven problematic elements have been identified when identifying and 
assessing environmental aspects. These elements, which are listed below, will be 
briefly commented on:

Definition of environmental aspects
Procedures for updating aspects 
Aggregation of aspects 
Exclusion of business considerations in assessment of aspects 
Employee and stakeholder participation 
Environmental competence 
Transparency and stringency
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5.2.1  Definition of environmental aspects 
The first difficulty arises even before the identification and assessment process can 
begin, in the definition of an environmental aspect. The definition in ISO 14001 seems 
to create more confusion than really help the organisations in Paper II. The wisest 
thing to do is probably to follow the advice of Woodside et al. (1998) and not focus so 
much on finding the “right” definition, but instead choose what feels right for the
organisation. However, many of the organisations studied, especially large industrial 
companies, could probably benefit from expanding their definition to include indirect 
aspects as well. Many of the industrial companies studied seem to be stuck in an old
definition that originated at a time when the focus was only on compliance and 
control. It seems as if smaller firms actually have an advantage in that they are not 
used to working closely with the authorities and it is easier for them to understand the 
wider definition of an environmental aspect within the EMS. 

5.2.2  Procedures for updating aspects 
It seems that most of the organisations studied in Paper I and Paper II have been
relatively thorough when identifying environmental aspects in the initial 
environmental review preceding the implementation of the EMS. However, the 
identification is often seen as too much of a one-off procedure. The fact that such a 
situation is common in practice is also reported by Ammenberg (2003) and Roberts &
Robinson (1998). If an external consultant does the initial review, it is even more 
likely that the aspects will not be updated in the near future, since important 
experiences are lost to the organisation when the consultant leaves (Gustafsson et al., 
2001). If the environmental aspects are to be continually updated, the procedure for
identifying them must be straightforward, repeatable and documented (Woodside et 
al., 1998). 

5.2.3  Aggregation of aspects 
The degree of aggregation of environmental aspects in the organisations studied in 
Paper II depends on what definition of environmental aspect they have chosen to use 
and their size. How an organisation chooses to aggregate its aspects is important for 
making the assessment controllable and effective. It is hard to say how many aspects 
are suitable for an organisation for the assessment of aspects to be effective, but the
total number of aspects must not be too great so as not to allow them be compared 
with each other. 

5.2.4  Exclusion of business considerations in assessment of aspects 
A significant environmental aspect is, according to ISO 14001, “an environmental
aspect that has or can have a significant environmental impact” (ISO, 1996). This 
definition should be interpreted in a way that criteria, such as technological options
and financial, operational and business requirements, and the views of interested 
parties, is excluded from the aspect assessment (Ammenberg et al., 2001). Confusion 
regarding the use of these criteria has been found among the organisations studied in
Paper II. Tough market conditions, together with available internal competence, mean 
that it is only natural for organisations to want to include business criteria in the 
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assessment of aspects. In addition, some organisations might have been misled by their 
third-party auditors. Ammenberg et al. (2001) report that 38 % of the accredited
auditors interviewed approved both business-related and environment-related criteria
in the aspect assessment. It might be argued that it does not matter if business criteria 
are considered before or after the establishment of significant environmental aspects, 
since they still have to be taken into account before the establishment of environmental 
objectives. But it is important to show stakeholders that the organisation is aware of its
significant environmental impact. Even if the organisation is unable to establish
objectives for all aspects with a significant impact, it must document its intensions to 
reduce the impact associated with the aspects not included in the objectives at a later 
date. The awareness of significant environmental impact is a pre-condition for making 
the EMS credible in the eyes of stakeholders (Ammenberg, 2003). 

5.2.5  Employee and stakeholder participation
The research in Paper II has illustrated that the environmental manager and top
management are often the only ones involved in the identification and assessment of
environmental aspects. It might be a disadvantage to keep this process as a top 
management issue, mainly because it provides an opportunity for increasing the 
environmental awareness and competence among employees and middle managers.
Employee awareness and commitment to environmental issues are often mentioned in
the literature as important factors for EMS success (Brorson & Larson, 1999; Welford, 
1997; Wilson, 1998a). None of the organisations studied let any stakeholders take part 
in the assessment of environmental aspects. This might also be a disadvantage since 
stakeholders, such as representatives of neighbouring companies or parties, non-
governmental organisations (NGO) or customers, might have valuable competences
and insights that could be useful in the assessment process. In cases of cooperation 
between companies and NGOs, both parties have often valued the alliances highly 
(Elkington & Fennell, 1998). However, research covering collaboration between 
companies and different stakeholder groups indicates that cultural differences often 
hinder such collaboration (Crane, 1998).

5.2.6  Environmental competence 
It has been indicated by many of the environmental managers in the organisations
studied in Paper II that they need more training and experience in environmental issues 
to make a qualified identification and assessment of aspects and to develop the EMS.
Especially regarding the assessment, many managers claim that a lack of 
environmental competence is problematic. Improved competence can be achieved 
through training and help from external consultants, but increased involvement by 
employees throughout the whole organisation will probably be a more effective way of 
increasing the competence level and enhancing the likelihood of environmentally 
sound decisions. More training is also a step in the right direction to reduce the 
dependency on consultants, which is a common problem regarding EMS (Ammenberg,
2003). The latter has also been identified as a problem in quality management 
(Gustafsson et al., 2001). When environmental managers involve more people in the
process, they increase and broaden the competence and experience and more people 
can give their views on what they feel is important. Since the assessment of 
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environmental aspects is a subjective process (Whitelaw, 1997), it is probably a good 
idea to involve as many people in the organisation as possible.

5.2.7  Transparency and stringency
Shortcomings in both transparency and stringency, and as a result in reproducibility, 
have been observed in the identification and assessment of environmental aspects in 
Paper I. Frequently this is due to insufficient documentation. This leads to inconsistent 
and person-dependent results with low credibility. A lack of transparency and 
stringency also makes the identification and assessment more time-consuming than
they should be. Assessment will probably, to some extent, always be subjective, but in
the organisations studied it is experienced as too person-dependent. The different 
elements of subjectivity, corporate and personal opinions, perspectives and prejudices,
are reasons for the need for transparency in the assessment of environmental aspects 
(Whitelaw, 1997). It has been found in the study of business units within Stora Enso in 
Paper I that environmental aspects are not something new and that they had been 
monitored long before the EMS was implemented. The fact that some aspects are more 
significant than others has also been known. Therefore, there might be a risk of basing 
assessment on previous knowledge and assumptions.

5.3 Approach to a new method for identifying environmental
aspects (RQ2)

5.3.1  Workload when using the method 
In all probability, implementing the method outlined in Paper I initially means an
increased workload compared to the methods used by the business units in Paper I and 
the methods suggested in EMS guidebooks, for example Schoffman & Tordini (2000), 
Roberts & Robinson (1998) and Whitelaw (1997). However, most of the information 
required by the method already exists in the organisations studied. Further, the 
elements included in the method, for example, well-defined system boundaries, unit 
process descriptions and metadata, constitute information that will not have to be 
frequently updated, as this type of information does not change much from year to 
year. The quantity of released or consumed substances will have to be registered and 
compiled yearly. After an initial peak, the workload can hence be expected to decline. 
The initial work performed to structure the documentation could actually be seen as an 
investment, since well-documented information will facilitate data handling or be of 
help when tracing information or errors. In addition, making the information more
available in a transparent and stringent manner will facilitate credibility.

5.3.2  Implications for environmental performance evaluation 
For the purpose of evaluating environmental performance, use of the aggregated
results from a characterisation has been suggested in Paper I. However, before such a 
characterisation is performed, the uncertainties of the selected models must be
assessed in detail. It can also be argued that the use of characterisation results for 
evaluating environmental performance might reduce staff commitment with regard to 
the use of EMS within the units, since the improvements will not be obvious. A 
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reduction in the characterisation results, e.g., global warming potentials, might be
experienced as more abstract than decreases in the amounts of a released substance. If 
it is made clear that the characterisation results are connected to a specific 
environmental issue, this should not pose a problem. If a characterisation is used, 
environmental goals can be expressed as an intention to reduce contributions to a
certain environmental problem (impact category), instead of reduction of emissions,
waste volumes or resource use, which is often the case today; see Paper III. The 
advantage is that the interaction with the environment will be more obvious, since this 
way of measuring environmental performance focuses on the environmental problem
itself.

The new method suggested in Paper I could be used to develop self-assessment
programmes such as the Environmental Self Assessment Program (ESAP) developed
by Global Environment Management Initiative (GEMI, 1994). An approach of this 
type uses both ‘hard’ quantifiable data and ‘softer’ qualitative data to measure the 
environmental performance of an organisation. ESAP has been further developed by 
Eagan & Joeres (1998). Their version, GMAT, makes it possible to create a graphical
environmental profile for organisations that could be useful when comparing the
environmental performance of different organisations or departments. Self-assessment
programmes, such as ESAP and GMAT, could be further developed by integrating the 
method for identifying and assessing environmental aspects suggested in Paper I. 
These classification and characterisation steps in the method will reduce the number of 
environmental parameters that are to be compared in such an evaluation, as compared 
to traditional indicators, by summarising all contributions to a specific environmental
problem in one number, such as, for example Global Warming Potential (GWP) or 
Acidification Potential (AP). These numbers will thus be the indicators and can be 
compared from year to year. If the impact categories suggested by SETAC were used 
in the model, the total number of indicators would be 14. This rather small number 
would make it possible to create a graphical environmental profile for operations 
similar to the one developed by Eagan & Joeres (1998). 

5.3.3  Further development of the method
The method presented in Paper I is not complete and needs to be further developed.
What will be needed is an inventory of the existing documentation procedures and 
information flows. This knowledge can thereafter be used as a basis when developing
the method further, primarily the data documentation and process descriptions in the 
inventory and the definition of scope and system boundaries. Since not all aspects can 
be aggregated in a characterisation, due to the lack of well-established characterisation 
models, it will also be necessary to investigate how such aspects should be handled. It 
is also important to investigate which impact categories should be used in the
classification and how the aspects should be sorted into these categories. Impact
categories are essential to facilitate the assessment. In its present form, the assessment
will have to be improved, if possible with a stronger connection to the condition of the 
recipient. The assessment criteria to be used, and how to use them, should also be 
investigated. Another area that has only been briefly introduced in the method and that
will have to be developed is the recipient description.
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5.4 Characteristics of environmental policy implementation 
(RQ3)

5.4.1  Summary of characteristics
The characteristics of the environmental policy implementation in the organisations
studied in Paper III can be summarised as follows.

1. Most environmental policies are general in nature, and it is often difficult to see 
directly from the policy what kind of organisation the policy is related to. 

2. The policy document is mostly just a starting point for EMS implementation
and is seldom communicated within the organisation. 

3. Environmental improvement programmes are often established with an 
environmental aspect focus rather than a process or a function focus.

4. Time periods for goals are often chosen ad hoc. Goals with a long time period 
are completely missing. 

5. Many goals are not quantified. 
6. Employee participation is seldom used.
7. Most organisations work mainly with reduction type goals. 
8. Waste, chemicals, energy and emissions are the dominating goal areas. 
9. The parties who are responsible for goals are usually well distributed 

throughout the organisation.

The fact that many environmental policies are general and show great similarity might
be expected since the implementation of environmental policy in the organisations
studied is strictly controlled by requirements in ISO 14001 and EMAS. Additionally, 
one might also expect the policy itself not to be in focus, since the work with 
objectives, targets and improvement programmes is probably more concrete to the 
organisations; see Section 4.5.4 and Paper V. One might expect considerable 
responsibility for goal achievement to be laid at the feet of the environmental manager. 
However, those responsible for goal achievement are well distributed throughout the
organisations studied in Paper III, which is an advantage (Giles, 2005). Another
strength is that most organisations seem to work mainly with reduction-type goals. 
EMSs have, in most of the studied organisations, only been functioning for one or two 
years. Therefore, one might expect the focus to be on training goals or goals of a more
investigative character. The focus on reduction-type goals might indicate that the
organisations have started a process of continuous environmental improvement.
However, weaknesses have also been found in the implementation of environmental 
policy in the studied organisations in Paper III. Changes are probably needed for point 
3, 4, 5, 6 and 8, which are commented on in the following section. 

5.4.1  Opportunities for improvement
The fact that the organisations studied in Paper III often establish environmental 
improvements programmes with an environmental aspect focus rather than a process 
or a function focus might lead to difficulties. The aspect focus might work well when 
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only environmental issues are targeted, but will be problematic when the EMS is 
integrated with other management systems, such as, for example, quality management 
systems (QMS). QMSs are process-focused and for a QMS to work well together with 
an EMS, the environmental part of the management system must also be process-
oriented.

Many of the organisations studied in Paper III experience difficulties when 
establishing an explicit time period for their goals on the objective level, as specified 
by management by objectives (MBO) (Carroll & Tosi, 1973; Rodgers & Hunter,
1991). The organisations studied are significantly better in this aspect when 
establishing goals on the target level. They often choose time periods ad hoc for every
individual goal, both on the objective and the target level. There is a total lack of goals 
with a long time horizon. In addition, the environmental policy is often so general that 
it does not provide any guidance for long-term improvements either. The 
implementation of environmental policy can probably be improved if similar rules are 
applied as in quality policy deployment (QPD); see Section 2.6.3. According to Eureka 
& Ryan (1990), the policy deployment process should include goals with long-,
medium- and short-term time periods. They suggest that long-term goals should take
approximately seven to ten years to achieve and medium-term goals should be
achievable within three to five years. 

In the organisations studied in Paper III, many goals are not quantified. This fact 
creates a problem, since it is hard to know if and when a goal is reached, if one cannot 
measure progress. Unfortunately, the literature gives no solutions on how to come to 
terms with this problem. In the literature describing best practice regarding QPD, it is 
often taken for granted that all goals are quantified and that this is necessary for the 
policy implementation process to be successful (Eureka & Ryan, 1990; Sheridan,
1993; Nord & Olson, 1994; Akao, 1991). There is no reason to believe that 
environmental goals should be treated differently to any other type of goals. 

Regarding participative decision-making, the organisations studied in Paper III don’t 
often follow the advice given by MBO. In the literature, employee awareness and 
commitment to environmental issues are mentioned as important factors for EMS 
success (Brorson & Larson, 1999; Welford, 1997; Wilson, 1998a). One way to achieve 
commitment to environmental issues might be through employee involvement in the 
environmental policy implementation. It would probably be preferable to involve 
employees in the policy implementation as early as possible when environmental
aspects are being identified and assessed. Some evidence for this connection between 
involvement and awareness was found by Andrews et al (2003) in a study of 
manufacturing companies in the U.S. They found that managers who were otherwise
critical became supportive when they were involved in identifying environmental
aspects and impacts, determining their significance and setting goals. Some of the 
smaller organisations studied in Paper III involved larger parts of the organisation in 
the identification of aspects, but later in the process, this tended to become a 
management issue again. In all the larger organisations studied, the whole process only 
involves top management and the environmental manager or environmental
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department. Again, the theory behind QPD might be useful. In QPD, an annual policy 
containing both goals and the means to reach them is deployed throughout the whole 
organisation (Eureka & Ryan, 1990). In the organisations studied, it is usually the 
means that are deployed and the goals are set for the whole organisation or parts of it 
by top management. If middle managers and line personnel are to be more committed 
to and aware of the importance of the goals, they should be given the opportunity to 
participate in the process of establishing the goals and not just the means. The use of a 
so-called ‘catchball’15 process suggested by Eureka & Ryan (1990), in which goals
and actions are communicated among different organisational levels until consensus is 
reached, could be useful. The introduction of a ‘catchball’ process would probably 
result in greater consumption of time and resources. On the other hand, it might
increase awareness and efficiency to such a degree that the effort is justified. 

It is not surprising that waste, chemicals, energy and emissions are the dominating 
goal areas in the organisations studied in Paper III, since these areas belong to the 
traditional way of conducting environmental work (Klassen & Whybark, 1999). 
Somewhat surprising is the fact that transports are only the fifth most common area. 
This may be explained by the fact that it is harder for the organisations to influence the
environmental impact from transports than it is to influence environmental aspects 
originating within the facility gates. Goals related to products are completely lacking, 
which is also surprising because many of the organisations studied in Paper III have 
products that can be classified as significant aspects. These findings regarding a lack 
of focus on products is in agreement with findings in other studies. Grüner et al. 
(1999) observed that there was no or only a very weak link between EMS and product
development in a study of 34 companies, where an EMS had been implemented. A
Swedish study on the experiences of external environmental auditors also indicated 
that the link between EMSs and products was rather weak (Ammenberg & Sundin,
2005). In the auditors’ experience, product issues were seldom regarded as significant 
environmental aspects and were therefore not within the main scope of many EMSs.
The lack of product focus cannot be explained by the scope for influencing this aspect. 
Instead, it might be a question of lack of experience and the need for more time and 
resources to work with product improvement than with process improvement. In 
addition, another Swedish study concludes that it is not, in practice, an absolute 
requirement for products to be included in a certified EMS (Hjelm et al., 2001). As a 
result, most organisations will most probably focus on what is actually required.

5.5 Results regarding environmental effects of EMS in EMS 
evaluations (RQ4)

The overall findings regarding environmental effects of EMSs in the seven EMS
evaluations in Paper IV indicate that a majority of the evaluations point to EMS having
a positive effect on environmental performance. Two evaluations found no correlation 
between EMS and environmental performance, but in one of these, the results also 
differed within the evaluation. One evaluation it considered it too early to draw any 

15 For a presentation of a ’catchball’ process, see Section 2.6.3. 
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conclusions regarding the effects of EMS. Even though the evidence in Paper IV 
seems to be in favour of positive effect of EMS, the limited or non-occurring effects in 
some of the evaluations do not allow a causal linkage between an EMS and improved
environmental performance to be established. Possible reasons for the ambiguous
results regarding environmental effects of EMS are discussed in the following
sections.

5.5.1  Influence of time after EMS implementation 
A possible explanation for the limited effects of EMS might be that some of the
reviewed studies in Paper IV were performed too early after EMS implementation and 
that the systems had not started to have any effect on environmental performance. 
Such evidence was found in studies on effects of ISO 9000. Experiences with ISO 
9000 have shown to be a good indicator of the experiences that can be expected with 
ISO 14001 (Melnyk et al., 2002). Wacker (1989) found that for firms with an ISO 
9000-based system, certification had generated benefits over a longer time period. 
More specifically, a US General Accounting Office study found that it took an average
of two and a half years to realise significant bottom-line results attributable to TQM 
philosophies and methods such as ISO 9000 (Terziovski et al., 1999). The authors of 
one of the seven evaluations in Paper IV, Berkhout et al. (2001), were surprised by the 
non-occurring effects of EMSs and they suggested that it might be explained by the
“lag effect”, whereby organisations with an EMS experience no immediate
environmental performance benefits. The authors of another of the seven evaluations,
NDEMS (2001), are of the opinion that the data must be collected over several years 
before any conclusion can be drawn about the benefits of an EMS.

5.5.2  Influence of research methodology
Three different methods were used by researchers in EMS evaluations that were
studied in Paper IV: interviews, questionnaires and studying environmental indicators.
All three are associated with strengths and weaknesses that might affect the results of 
the studies. Some of these strengths and weaknesses are outlined in this section.

One of the strengths of the questionnaire is that a large number of organisations can be
covered. However, the response rate for environmental surveys of private-sector firms 
is usually low (Melnyk et al., 2002). The response rates for the evaluations studied in 
this thesis ranged from 25.6% to 50.7%, which according to Dahmström (1996) must
be considered as low. If the response rates are low, a non-response analysis to 
determine if the sample is representative for the whole population is recommended
(Dahmström, 1996). None of the seven evaluations studied in this thesis included a 
non-response analysis, which negatively influences the validity of these studies. When 
interviews are used, the researchers mostly obtain the views of one person in each 
organisation, usually the environmental manager. The statements these managers give 
are subjective perceptions (Freimann & Walther, 2001). If other respondents with 
other responsibilities inside the organisations were used, the findings might be 
different (Hamschmidt & Dyllick, 2001). For a more comprehensive discussion 
regarding environmental managers’ perceptions and their influence on validity, see
Section 3.9.4.  An advantage with the interview method is that the respondents can be 
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asked directly what the effects of the EMSs are. The use of environmental indicators 
has the advantage that the method is more objective than interviews and questionnaires 
(Ammenberg, 2003). However, data cannot be regarded as completely objective since 
the researcher influences the choice of what should be measured (Yin, 1994).

5.5.3  Influence of strategies for measuring environmental performance 
The reviewed evaluations in Paper IV used three different strategies for measuring the 
environmental effects of an EMS: 

1. Comparing the rate of environmental performance change in EMS
organisations from year to year 

2. Comparing the actual environmental performance in EMS organisations
compared to actual environmental performance in non-EMS organisations at a
given time

3. Comparing the rate of environmental performance change in EMS
organisations to the rate of environmental performance change in non-EMS
organisations

The first two of these strategies are associated with weaknesses that might affect the
results of the studies. The first strategy, to compare the rate of environmental 
performance change in EMS organisations from year to year, has problems with 
causality, since other occurrences, for example, changes in legislation, changes in 
production and public pressure, can also cause changes in environmental performance 
(Annandale et al., 2004). If these other occurrences are not taken into account, it might
be difficult to see if changes in environmental performance are associated with the 
EMS. The strategy, to compare the actual environmental performance in EMS 
organisations compared to the actual environmental performance in non-EMS
organisation at a given time, is also associated with problems, since the performance in 
organisations before EMS adoption is often not known. One theory regarding the level 
of environmental performance in organisations where EMSs are adopted is presented 
by Welch et al. (2002) in a study of Japanese companies. The researchers claim that
EMS adoption might be a symptom of high environmental performance rather than a 
stimulant to greater performance. This theory is confirmed by Florida & Davison 
(2001) in their study of manufacturing companies in the U.S. According to this study, 
ISO 14001-certified companies had implemented other voluntary environmental tools 
to a greater extent than companies without an EMS. In addition, companies with an 
EMS were significantly more innovative in general. However, the opposite was found 
by Dyllick & Hamschmidt (2000) in their study of Swiss organisations. According to 
them, it was companies that were below average regarding environmental performance
that sought to implement an EMS. In other words, it was the companies needing it the 
most that adopted an EMS. If this situation is true, it is possible that some 
organisations without an EMS maintain a higher performance level than those who 
have one, since the improvement process in many cases works rather slowly.
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5.6 Advantages and shortcomings of joint EMS and group 
certification (RQ5)

5.6.1  Shortcomings
It was found in Paper V that the company coordinators completely trusted the central 
coordinators and the competence gap between the central coordinator and the company
coordinators was fairly great. This competence gap probably makes the companies
depend on the competence of the central coordinator. This finding is in accordance 
with Ammenberg et al. (1999) stating that too much of the environmental
responsibility is laid at the feet of the central coordinator. This consultant dependency
is a well known problem in EMS implementation (Axelsson et al., 2003). It has also
been reported as a problem in quality management system implementation in SMEs 
(Gustafsson et al., 2001). Too high a dependency on the central coordinator makes the 
joint EMS vulnerable. If this coordinator is hired from a consultancy firm, the 
vulnerability is further increased. A person from inside the group would probably have 
been preferable since he or she no doubt better understand the conditions under which 
the companies worked.

Using the same templates for environmental policies and objectives as the companies
in Paper V do, might cause some problems. Other studies emphasise the importance of 
engaging employees in the work with the system and especially the policy 
implementation process as a way of ensure commitment (Darnall et al., 2000;
Gustafsson et al., 2001). Therefore, one might have expected the fast-tracked process 
to have lead to lack of understanding of and commitment to these important elements 
of the systems. It is the nature of the joint EMS approach to simplify the system 
implementation to save time, but the policy implementation is not a process where one
should take short cuts. All companies, and especially small ones, should generally be 
careful about taking short cuts when implementing an EMS because it might appear 
from the outside that they have obtained their certification too easily by implementing
a ‘light’ version of ISO 14001. This might lead to a lack of trust in that company and
its activities as well as in the standard. 

Another weakness of the joint EMS approach at the time of the study in Paper V was 
the relatively short amount of time spent by the third-party auditors at each company 
within the environmental group. Third-party audits and the non-conformities that they
find are an important part of the system, even if the certification bodies certainly do
not want to be part of the EMS. The auditors are usually good at finding room for
improvement that the companies cannot see by themselves. In addition, third-party 
audits help keep both managers and employees on their toes concerning environmental
issues (Wells & Galbraith, 1999; Rondinelli & Vastag, 2000; Zackrisson et al., 2000). 
From a performance point of view, it might therefore be a disadvantage to have longer 
periods between the follow-up third-party audits. However, subsequent to the study in 
Paper V, SWEDAC16 changed its position on joint EMSs. Now, the third-party 
auditors spend the same amount of time at companies that are members of an 

16 SWEDAC is the Swedish authority that approves certification bodies.
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environmental group as they do at companies that have a normal EMS. This created a 
new problem. If third-party auditors are forced to plan and carry out their audits 
individually for each single company within the joint EMS, they will spend a lot of 
time auditing the same processes and documentation over and over again and they will 
probably find it hard to make use of all the time spent during the audits. The problem
seems to be a lack of formal guidelines for the group certification format.

5.6.2  Advantages
One might expect the simplification of the systems documentation to reduce employee
awareness and commitment. However, the company coordinators in Paper V did not 
experience the prepared documentary templates and the close similarities between the 
different systems as a problem. Hence, since the simplification of system 
documentation saves considerable amounts of time and effort, it can be seen as an 
advantage.

The extensive environmental training is considered by all parties in the joint EMS 
project in Paper V as maybe the strongest part of the approach. They receive support 
for their opinion in several publications where training is claimed to be an extremely
important element in the implementation process and for the success of the EMS 
(Tack, 1999; Wilson, 1998a; Wilson, 1998b). These studies showed that a well 
executed training programme facilitates the implementation of the other elements of 
the system.

It was found in Paper V that the internal auditors performed environmental audits at all 
other companies within the environmental group but their own. This is an advantage
since the auditors are automatically independent from the company they audit. The
same independency is hard to achieve when using a traditional implementation 
approach. The internal environmental audit procedures could be further developed if 
all companies had at least one internal auditor and perhaps employees other than the
company coordinators could be selected as auditors in order to involve more people in 
the environmental activities.

The joint EMS and group certification approach has, for the companies in Paper V, 
lead to significant cost savings compared to a traditional approach. The reduced costs 
are possible because of joint purchasing and splitting of costs for third-party audits, 
shared internal auditors, coordinated training and shared system administration and
documentation. It was shown that the certifications cost for traditional certification in 
average is about three times as high as for group certification. However, these are not 
the main costs for implementing and certifying an EMS. Indirect certification costs far 
exceed direct certifications costs (Biondi et al., 2000; Schylander & Martinuzzi, 2004). 
Unfortunately, the indirect certification costs are not known for the joint EMS project 
studied in Paper V. However, considering that the companies in the environmental 
group share most system elements and thereby save considerable amounts of time, the 
cost savings for the internal activities are probably as great as they are for third-party 
certification. The cost saving factor of three found in Paper V can be compared to the
findings by Ammenberg et al. (1999). They report cost saving of approximately 50 %
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for a whole joint EMS project. The expectations regarding cost savings originating
from the joint EMS approach seem to have contributed greatly to the decision by most 
of the companies in the studied environmental group. According to most of the 
company coordinators in the environmental group, their companies would have
implemented and certified an EMS even if they had not joined the projects, but it
would have taken much longer time and would also have been postponed to a later 
date.

5.7 Influence of organisational characteristics on the
environmental effects of EMS (RQ6) 

5.7.1  Drivers of EMS adoption and effects of EMS 
It was found in the meta-study in Paper VI that the reasons for EMS adoption differ 
widely between organisations and most reviewed studies suggest that an EMS is 
implemented for a variety of reasons, including both business and environment-related
reasons. This finding support the findings by Hamschmidt & Dyllick (2001) that 
EMSs are implemented for a variety of reasons and are therefore seen as a general tool 
serving a wide array of purposes.

However, the study in Paper VI identified a number of studies in which internal
environmental drivers dominate as well as studies where external business drivers are 
claimed to be more important. In organisations where external business drivers
dominate, improvement in regulatory compliance, systematisation and employees’
awareness were found to the same degree as in organisations more driven by
environmental reasons. In addition, direct environmental improvements also seem to
be unaffected by the reasons for EMS implementation. These finding are in contrast to 
results in a recent Swedish study (Bring Procopé & Axelsson, 2003). Here, the 
researchers found that organisations driven by internal environmental ambitions also
achieved a higher rate of continual improvements than those who were motivated by 
customer pressure or owner requirements. However, the results found in Paper VI 
confirm the findings by Fryxell & Szeto (2002). In their study of ISO 14001-certified
facilities, they were surprised to find that the motives behind environmental 
performance appeared not to influence the effectiveness of the EMS components and
thereby the environmental performance of these facilities. In the light of their findings,
they suggest that it is the rigour of the market place and competition rather than 
altruism or ideals that lead to somewhat more effective EMSs.

One possible explanation for the findings regarding drivers of EMS adoption in Paper 
VI might be that the actual EMS implementation process leads to an increase in
awareness of environmental issues among both employees and managers regardless of 
the motives for implementation. This increase in awareness in turn leads to other 
improvements. Evidence for this was found by Andrews et al. (2003) in a case study 
where mid-level manager remained sceptical until the facility began its EMS 
implementation. Managers who otherwise were critical became supportive when they 
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were involved in identifying environmental aspects and impacts, determining their
significance and setting goals. 

5.7.2  Organisation size and effects of EMS
Because of barriers such as lack of human and financial resources and the proposed 
inappropriateness of the EMS tool for smaller organisations, it was in Paper VI 
expected that smaller organisations would experience less benefits from EMS adoption
than larger ones (Gerstenfeld & Roberts, 2000; Hutchinson & Hutchinson, 1995;
palmer & van der Vorst, 1996). However, it was found in Paper VI that medium-sized
and even small and micro-sized organisations seem to benefit quite well from EMS 
adoption. A plausible explanation can be found in some of the reviewed studies in 
Paper VI. According to Berkhout et al. (2001), large companies are generally held to 
be under more sustained regulatory pressure than smaller ones. Therefore, large 
companies generally keep good tabs on environmental legislation and know what they
have to do to be in compliance. In addition, they usually run their operations within the 
limits of a permit. This forces them to implement procedures to monitor and measure
the environmental aspects that can have significant environmental impact. These
procedures together form a basic EMS and these companies therefore have less to gain 
from adopting an ISO 14001-based EMS than companies without a permit. This is 
supported by Andrews et al. (2003), who claim that small manufacturing companies
without a permit often look at environmental issues for the first time when they
implement an EMS. Therefore, they find plenty of room for improvement. A statement 
from a small German energy company also supports this (Morrow & Rondinelli, 
2000). One of the managers in this company stated that prior to EMS implementation, 
they did not know if the firm was violating laws or regulations because they had never 
taken the time to check. 

The finding in Paper VI that improvement in environmental performance seems to be
independent of organisation size is not supported by Bring Procopé & Axelsson
(2003), who found that companies with more than 100 employees showed a somewhat
higher rate of continual improvements in total environmental performance than 
companies with less than 60 employees. Similar findings were made by Fryxell & 
Szeto (2002), who report that larger facilities have somewhat more effective EMSs
with regard to environmental improvements. In contrast to these findings, a U.S. study 
revealed that the improvements in recycling performance due to ISO 14001 were 
significantly lower for larger companies than for smaller ones (Babakri et al. 2004). 
This conclusion was based on the fact that larger companies usually have greater 
resources and expertise relative to smaller ones, and are thus more likely to have a 
higher recycling performance before certification.

A positive outcome of management system implementation in SMEs has also been 
found in studies on ISO 9000. Gotzamani & Tsiotras (2002) claim that the contribution 
of ISO 9000 is actually higher for small and medium-sized companies than for larger 
ones. Their results are in accordance with the results in some previous studies 
(Fenghueih, 1998: McAdam & Mckeown, 1999). The importance of the size factor for 
the benefits of ISO 9000 adoption is further enhanced by findings showing that 
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certification motives for smaller companies tend to be more external and passive than
those of larger ones (Lee & Palmer, 1999; Nwankwo, 2000). 

5.7.3  Business sector and effects of EMS 
No major differences in the degree of benefits from EMS have been identified in 
different industrial sectors in the meta-study in Paper VI. However, differences in the
type of benefits have been found. These differences seem to be connected to the 
specific nature of each sector’s activities and environmental impact. This development 
is expected since an EMS is based on the environmental aspects with the most 
environmental impact. The improvements will therefore most likely occur in those 
areas where each organisation’s impact is the greatest. 

The studies of EMSs in municipalities and government facilities reviewed in Paper VI 
seem to agree that EMSs lead to environmental improvements in these types of
organisations as well. Especially improvements of an organisational nature are just as
frequently reported in studies on municipalities and government facilities as they are in
those which study benefits in the industrial sector. Another finding in Paper IV is that
EMSs seem to function well in those parts of the municipalities and government 
facilities that have the greatest and most complex environmental impact, such as 
technical service administrations and municipally owned companies. The systems do 
not seem to function so well in those parts providing services. This might be due to the
fact that the EMS tool was created to fit the needs of the industrial sector (Andrews et 
al., 2003). These findings are supported by Anton et al. (2004), who claim that EMS is 
particularly successful in companies with large toxic release intensity. Further support 
is found in many of the reviewed studies in Paper VI, suggesting that most of the 
improvements in environmental performance are experienced in areas that can be 
managed within the gates of a facility such as waste, emissions and resource use. 
Reports of positive effects regarding indirect environmental aspects such as reduction 
of transport emissions and environmental impacts connected to products or services 
are rare. These aspects are precisely those that are most important for service-
providing organisations, but if the industrial sector fails to deal with them, it does not 
seem likely that service-providing organisations will succeed either.

5.7.4  Cultural setting and effects of EMS
Environmental policy implementation within an EMS where the policy is broken down 
into objectives and targets throughout the whole organisation can be seen as 
management by objectives17 (MBO) with an environmental focus. MBO was first 
introduced in the U.S. and according to Hofstede (2001)18, this management technique
reflects the value position in the U.S. in that it presupposes the following: 

The subordinate is sufficiently independent to have a meaningful dialogue with 
the superior (not too high a score for the cultural dimension Hofstede calls 
‘power distance’) 

17 See Section 2.6.2 for a description of MBO.
18 See Section 2.9.4 for a description of Hofstede’s concept of cultural dimensions.
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Both superior and subordinate are prepared to accept some ambiguity (low
score for the cultural dimension Hofstede calls ‘uncertainty avoidance’)
Both superior and subordinate see performance as an important criterion (high 
score for the cultural dimension Hofstede calls ‘masculinity’) 

In other words, according to Hofstede (2001), MBO, and thus also EMS, functions 
best in a national culture that score fairly low on power distance, low on uncertainty
avoidance and high on masculinity, e.g. the U.S. The analysis of benefits of EMS in
U.S. organisations in Paper VI shows that the system functions well and contributes to 
environmental improvements in these organisations. The same also seems to be true in 
other Anglo-Saxon countries. German-speaking countries score low on power distance 
and high on masculinity, which should be beneficial for EMS. However, these 
countries score high on uncertainty avoidance, which might be a disadvantage. These
scores might explain why few of the studies in German-speaking countries report 
limited benefits from EMS. Few of the Scandinavian studies claimed limited effects of 
EMS, which might also be explained by the scores; low on power distance, low on
uncertainty avoidance and low on masculinity. The first two are good conditions, but 
the low score on masculinity might be a disadvantage. So far, Hofstede’s framework 
has explained the degree of benefits from EMS fairly well. However, it is not so 
successful when explaining the relatively extensive benefits of EMS found in Latin-
European countries, Mexico and North-East Asian countries. Most of these countries 
have unfavourable scores in two cultural dimensions or in some cases all three. South 
Korea, Italy and Spain have unfavourable scores in all three dimensions, but most
studies in these countries claim many benefits from EMS adoption.

Overall it seems that using Hofstede’s framework to evaluate the influence of cultural 
setting on benefits of EMS is associated with some problems. One source of error 
might be the transference of Hofstede’s reasoning regarding good conditions for MBO 
to favourable cultural setting for EMS. Environmental issues must perhaps be treated 
differently to other business issues. A high score on masculinity might be good for
management tools including MBO, but in countries with low masculinity score, e.g. 
Scandinavian countries, conservation of the environment is seen as an important 
problem (Hofstede, 1997). Another source of error is the extrapolation from national 
culture to organisational culture. People working in an organisation are not only
influenced by values they obtain from growing up in a specific country. They are also 
influenced by organisation-specific values (Hofstede, 1997).

5.8  Implications for research

5.8.1  Environmental performance evaluation
This thesis is not directly focused on studying ways of measuring organisational
environmental performance, but problems associated with environmental performance 
measurement have had effect on the studies focusing on the environmental effects of 
EMS. The research on performance evaluation with the help of environmental
performance indicators (EPI) has been extensive. An early approach for establishing
EPIs was adopted by the European Green Table (EGT, 1993). In EGT (1993), the EPI 
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establishment process is described and management and operation indicators
suggested for different industries. The operation indicators suggested were mostly
emissions of single substances related to production rates. Research following the EGT
project recommended the use of similar indicators (Thoresen, 1999; Azzone &
Manzini, 1994; Azzone et al., 1996; James, 1994; Young, 1998). In 1999, the standard
ISO 14031 for environmental performance evaluation (EPE) was published. ISO
14031 includes guidelines for establishing indicators and suggestions for different 
indicators similar to the ones in the EGT handbook. The major difference here is that 
the standard also includes environmental condition indicators. The content in ISO 
14031 is further developed in, for example, Bennet & James (1998), Jasch (1999) and 
Berkhout (2001). The research on EPIs has shown that choosing indicators is no trivial 
task, but with careful consideration, it is possible to establish indicators that are 
suitable for internal use within an organisation or that can be used to compare the 
environmental performance of organisations within the same specific business sector. 
However, these indicators cannot be used to compare the environmental performance 
in organisations in different business sectors. The studies showing the most promising
results for such a comparison are those done by GEMI (1992) and Eagan & Joeres 
(1997). The type of qualitative assessment programmes they have developed can 
probably be further improved. So far, these tools have been used for self-assessment
but they can also be developed into external assessment tools for use in, for example, 
the financial sector.

5.8.2  Further studies on organisational characteristics and effects of EMS 
The research presented in Paper VI is one of the first steps taken to evaluate the 
usefulness of EMS considering the fact that different organisations are associated with 
organisation-specific characteristics. A large number of studies on the benefits of 
EMS, which treat all organisations as one homogeneous group, have already been
performed and additional studies with this focus are therefore probably not needed. 
Instead, scholars in this field of research should focus their efforts on identifying in
which organisations EMS leads to improvements and in which organisations it does
not. This thesis has studied the influence of drivers of EMS adoption, organisation
size, business sector and cultural setting on the environmental effects of EMS by 
reviewing existing studies, but more evidence regarding the impact of these four 
organisational characteristics, preferably from new empirical studies, is needed. The
influence of other factors such as time after EMS adoption, third-party certification, 
level of environmental activities before EMS adoption, level of regulatory control and 
experience with quality management system before EMS adoption, is also important to 
study. When this is known, research can be directed towards developing the systems in
those organisations in which EMS fails or these organisations can simply be advised to 
use other tools for improving their environmental performance.

5.8.3  Environmental improvement in the fields of transport and products 
The research on environmental effects of EMS is not unequivocal. Some studies show 
a limited effect on environmental performance, whereas most studies seem to find 
various benefits from EMS. However, EMS does not seem to be an effective tool for
achieving environmental improvements in the areas of products and transport 
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(Ammenberg & Sundin, 2005; Grüner et al., 1999). The explanation for the lack of 
focus on transport offered in this thesis is that it is harder for organisations to influence
the environmental impact of transport than it is to influence environmental aspects 
originating within the facility gates. The lack of product focus is probably a question
of a lack of experience and partly due to the fact that it takes more time and resources
to work with product improvement than with process improvement. It has also been 
shown that it is not, in practice, an absolute requirement for products to be included in 
a certified EMS (Hjelm et al., 2001). Since in many organisations it is often obvious
that transport and products are among the significant environmental aspects and should
therefore be included in improvements programmes, the credibility of those 
organisations and the EMS tool are affected if these aspects are excluded. Therefore, it 
is important to further study the lack of environmental activities in the transport and
product areas. Research should also be focused on how the EMSs can be changed so 
that they deal more effectively with transport and products. 
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Appendix I 

Questionnaire for the first multiple-case study





1.  Briefly describe how environmental aspects are identified and assessed: 

2.  Why do you survey and evaluate environmental aspects? 

3.  Estimate how long it takes/took to identify and assess the major environmental aspects: 

4.  Approximately how many people have been/are involved in this task? 

5.   Do you feel that you/these people have sufficient knowledge to complete the task without 
any problems? 

  Yes   No 

  1 2 3 4 

 Annotation:  

6.  How do you experience the work to identify the company's environmental aspects? 

  Yes   No 

  1 2 3 4 

 Annotation: 

7.  How do you experience the work to assess the environmental impact of these aspects? 

  Yes   No 

  1 2 3 4 

 Annotation: 

8.  How do you experience the work to evaluate the above-mentioned aspects? 

  Yes   No 

  1 2 3 4 

 Annotation: 

9.  If you were to completely re-evaluate the environmental aspects using the same methods 
and with the same pre-conditions, i.e. as if you had never done it before, do you think the 
result would have been the same? 

  Yes   No 

  1 2 3 4 

 Annotation: 



10. If some other person/group with similar competencies and knowledge of the company and 
its activities were to re-identify and re-evaluate the environmental aspects based on your 
routines, do you think the result would have been the same then? 

  Yes   No 

  1 2 3 4 

 Annotation: 

11. Do you think the work done regarding the environmental aspects could or should be 
changed/improved in some way? 

  Yes    No 

 Annotation: 

12.  Do you think it would be a good idea to have a templated method for this work with 
group-wide guidelines? 

  Yes   No 

 Annotation: 

13.  Do you see any benefits or drawbacks with this? 



Appendix II 

Interview guide and questionnaire for the second multiple-case study  





Questionnaire 

Part 1: Background facts 

1.  What type of operations does your organisation conduct?  

2.  Which of the following alternatives best describes your organisation? 

A business group 
A company within a large business group 
A private company 
Part of a private company  

3.  Which of the following alternatives best describes your organisation? 

Manufacturing company with its own environmental impact 
Service company with limited own environmental impact 
Service operations with own environmental impact 
Public administration with own environmental impact  

4.  How many employees are there in your organisation, i.e. the organisation on behalf of 
which you are answering the questions in this questionnaire? 

5. According to which of the following standards is your company certified? 

ISO 14001 
EMAS
ISO 9000 

6.  When was your company certified for ISO 14001 and/or EMAS? 

7.  Is the organisation governed by the requirements of a permit decision? 

No
Yes, please specify;

A: permit from the environmental court 
B: permit from the county administrative board 
C: obligation to notify a municipal council/board 

Part 2: Routines for environmental aspects 

8.  From which sources have the data in the list of the organisation’s environmental aspects 
been gathered? 

Own measurements  
Interviews and observations  
Environmental reports to the authorities  
Inventories and production reports   



Financial accounts  
Purchasing documentation  
External audits or environmental enquiries   
Environmental training documentation  
Scientific reports and studies 
Government bodies, academic institutions or NGOs 
Suppliers and contractors 
Customers, consumers and stakeholders  
Industrial associations 
Others, please specify; 

9. How often is the list of the organisation’s environmental aspects updated? 

Several times a year 
Once a year 
Less than once a year 

10.  How many people are involved in gathering data for the list of the organisation's 
environmental aspects? 

11.  What positions do these people hold in the company? 

12.  How often are those environmental aspects that are considered to be significant re-
evaluated? 

Several times a year 
Once a year 
Less than once a year 

13.  How many people are involved in evaluating the organisation's environmental aspects? 

14.  What positions do these people hold in the company? 

15.  What training or experience do these people have? 

16.  Is any external help used when evaluating the organisation's environmental aspects? 

No
Yes, namely;  

17.  How many man-hours does it take to evaluate the organisation's environmental aspects? 

18.  What factors are included in the evaluation of the organisation’s environmental aspects? 

Volumes 
Extent of environmental impact 
How serious the environmental impact is 
Likelihood of environmental impact occurring 
Permanency of the impact or damage 



Regulatory control in accordance with the permit decision (applies only if the 
organisation is covered by a permit) 
Consequences of not complying with legislation 
Costs for changing the environmental impact 
Difficulties in changing the environmental impact, e.g. technical or organisational 
problems 
The effect the change has on other activities and processes, e.g. conflicts with 
marketing and quality requirements 
Customer attitudes 
Attitude of the general public and neighbours 
Attitudes of and suggestions from employees  
Other factors, please specify; 

19.  If stakeholders’ attitudes are included in the evaluation of the organisation’s 
environmental aspects, what methods are used to identify them? 

Surveys and questionnaires 
Suggestions from employees 
Meetings
Advisory citizen groups and general meetings 
Interviews 
Review of general reports, internal programmes and initiatives from stakeholders 
Market surveys 
Keep tabs on legislative developments 
Voluntary instructions and standards 
Exchange of electronic information 
Participation in interest groups linked to industry and the general public 
Direct communication with neighbours, authorities and customers 
Information from the media and other publication sources 
Others, please specify; 

20.  How are the organisation’s significant environmental aspects communicated internally to 
the employees?  

Via environmental indicators 
Bulletin boards 
Environmental reports 
Staff magazine 
Intranet 
Minutes of meetings 
Orally at departmental meetings or equivalent 
Large-scale meetings 
Other method, please specify; 

21.  How are the organisation’s significant environmental aspects communicated internally to 
the management of the organisation? 

Via environmental indicators 
Annual reports 



Formal environmental reports 
Informal environmental reports 
Internet or intranet 
Staff magazine 
Minutes of meetings 
Orally at departmental meetings or equivalent 
Management’s review of the system 
Other method, please specify; 

22.  How are the organisation’s significant environmental aspects communicated externally to 
the general public and other stakeholders?  

Via environmental indicators 
Annual reports 
Formal environmental reports 
Internet 
Open houses 
Information brochures 
Other method, please specify; 

Part 3: Routines for establishing and monitoring environmental goals 

23.  What factors are taken into account when establishing the organisation’s environmental 
goals? 

Significant environmental aspects 
Regulatory control in accordance with the permit decision (applies only if the 
organisation is covered by a permit) 
Consequences of not complying with legislation 
Costs for changing the environmental impact 
Difficulties in changing the environmental impact, e.g. technical or organisational 
problems 
The effect the change has on other activities and processes, e.g. conflicts with 
marketing and quality requirements 
Customer attitudes 
Attitude of the general public and neighbours 
Attitudes of and suggestions from employees  
Other factors, please specify; 

24.  How are the organisation’s goals and goal achievement communicated internally to the 
employees? 

Bulletin boards 
Formal environmental reports 
Staff magazine 
Intranet 
Minutes of meetings 
Orally at departmental meetings or equivalent 
Large-scale meetings 



Other method, please specify; 

25.  How are the organisation’s goals and goal achievement communicated internally to the 
organisation’s management? 

Annual reports 
Formal environmental reports 
Internet or intranet 
Staff magazine 
Minutes of meetings 
Orally at departmental meetings or equivalent 
Management’s review of the system 
Other method, please specify; 

26.  How are the organisation’s environmental objective communicated externally to the 
general public and other stakeholders? 

Via environmental indicators 
Annual reports 
Formal environmental reports 
Internet 
Open houses 
Information brochures 
Other method, please specify; 

27.  Are the costs of environmental management programmes measured? 

Yes
No
In certain cases

28.  If the costs are measured, what are the total costs for all currently on-going 
environmental programmes? 

Interview questions 

Identification and assessment of environmental aspects

Where do the ideas for the tool/model for evaluating the organisation's environmental 
aspects? 

How are environmental aspects in the organisation defined? 

How do you experience the stage at which the organisation's environmental aspects are 
evaluated? 

Do you feel that your assessment model and related routines are a valuable help when 
evaluating environmental aspects?  



Do you feel that the environmental competence (environmental science and technology, 
environmental aspects, environmental legislation, environmental management systems and 
standards) in the organisation us sufficient to make an assessment of environmental aspects 
based on facts?  

How well dispersed is the environmental competence throughout the organisation? Where in 
the organisation is this competence and to what extent is it used when assessing the 
environmental aspects? 

Can you identify any limitations to a better evaluation of the environmental aspects? 

Is there anything else you would like to add regarding environmental aspects? 

Establishment and monitoring of environmental goals

Who establishes the organisation's environmental goals? 

How are overarching environmental goals defined? (time, organisational scope, measurability, 
etc.)

How are detailed environmental goals defined? (time, organisational scope, measurability, 
etc.)

How are the environmental goals broken down? 

How often are the environmental goals monitored/followed up? 

How do you experience the stage at which the environmental goals are established and 
monitored/followed up? 

How do you feel the level of commitment is in the organisation regarding the work with 
environmental goals? 

Are the environmental goals related to production levels or the like? 

Is there anything else you would like to add regarding environmental aspects? 



Appendix III 

Interview guide for the single-case study





Interview areas: companies in the environmental group  

Attitudes to environmental work 
Drivers of environmental certification 
Expectations of environmental certification 
Thoughts on group certification 
Thoughts about the environmental training 
Thoughts on the project leader and the central coordinators 
Thoughts on the implementation of the environmental management system (EMS) 
Costs for implementing the EMS  
Environment-related benefits of the EMS 
Financial benefits of the EMS 
Other effects of the environmental management system 
Policy, objectives and action plans 
Cooperation within the group in the future 
Commitment to implementation of the EMS 

Interview areas: environmental trainers 

Structure of the environmental training  
Content of the environment training 
Commitment and interest shown by participants on the environmental training programme

Interview areas: project manager 

In-company competence 
Thoughts on group certification 
Costs for implementing the EMS  
Commitment in the companies in the group 
Thoughts about the environmental training 
Policy, objectives and action plans 

Interview areas: central coordinators 

Thoughts on group certification 
Cooperation among central coordinators 
Problems with the EMS implementation 
Environment-related benefits of the EMS 
Financial benefits of the EMS 
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Received 25 April 2001; accepted 8 October 2001

Abstract

Identification and assessment of environmental aspects are crucial to an environmental management system, since significant
aspects are decisive for other parts of the system. Stringency and transparency in identification and assessment are necessary if this
process is to be reproducible. Reproducibility is in turn important for the credibility of the entire management system. A survey
of the identification and assessment processes within the integrated forest product company Stora Enso has shown inadequacies
regarding the reproducibility. Positive features and areas of improvement have been identified. The results of the survey are the
basis for the development of a new, more reproducible method. This paper includes an approach for this new method that focuses
on the identification process. The method is based on life cycle assessment methodology according to the international standards
ISO 14040-42 and the documentation format in ISO 14048. The environmental aspects are aggregated in a classification and
characterisation into impact categories. The categories are then used as operations environmental performance indicators. © 2002
Elsevier Science Ltd. All rights reserved.

Keywords: Environmental management systems; Environmental aspects; Environmental assessment; Environmental performance evaluation; Life
cycle assessment

1. Introduction

To efficiently allocate resources, it is important for
businesses to identify their own environmental aspects
and their potential impacts as well as the significance of
these. The work needs to be structured in a transparent
and stringent way, so as to be reproducible and thereby
credible, to meet the demands of different interested par-
ties and render effective internal work procedures [1,2].

In an environmental management system (EMS), the
process of identification and assessment of environmen-
tal aspects is crucial. The most significant aspects control
the environmental objectives as well as the shape of the
environmental management programmes, see Fig. 1.
These aspects also determine the activities that should
be controlled by documented procedures and instructions

* Corresponding author. Tel.: +46-920-13218; fax: +46-920-91697.
E-mail address: thomas.zobel@sb.luth.se (T. Zobel).

0959-6526/02/$ - see front matter © 2002 Elsevier Science Ltd. All rights reserved.
PII: S0959- 65 26 (01)00 05 4- 3

and the personnel who should be given special environ-
mental training [3–5].

Most EMSs in Swedish industry are implemented
according to specifications in ISO 14001 and/or EMAS
[3,6]. These specifications contain requirements that
have to be fulfilled before third-party certification and/or
registration can be achieved, but the method used to
meet these requirements is optional. In other words, the
criteria are stated, but the means of satisfying them are
not. The adopted methods for identification and assess-
ment of environmental aspects can therefore differ con-
siderably between different organisations. It is also dif-
ficult for an organisation to fully satisfy the specified
requirements and to do this in a credible way, since
guidelines for how this is to be accomplished are largely
missing. One way to confront this is to develop a method
to be implemented in the EMS that will help organis-
ations to credibly satisfy the criteria.

The purpose of this paper is to describe the advantages
as well as the shortcomings of the methods for identifi-

http://www.cleanerproduction.net
mailto:zobel@sb.luth.se
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Fig. 1. Overview of an example of current methods for the identifi-
cation and assessment of the environmental aspects in relation to EPE
and setting of objectives and targets.

cation and assessment of environmental aspects within
the integrated forest company Stora Enso, as well as to
introduce and describe an approach to a new method.
This paper contains a draft of such a method, neither
developed fully nor ready for use. The long-term goal
is, however, to develop a method for use in existing
management systems as well as in management systems
that have to be implemented sooner or later within
Stora Enso.

2. Background

Stora Enso’s main activities are production of maga-
zine papers, newsprint, fine papers and packaging
boards. Stora Enso also conducts extensive sawmilling
operations. The company is mostly active in Finland,
Sweden, Continental Europe and North America. Some
45 000 persons are employed in more than 40 countries,
An Environmental Committee chaired by the Deputy
CEO coordinates the company wide environmental
issues. The CEO and Deputy CEO make decisions on
strategic and policy issues. A company support unit,
Stora Enso Environment, headed by the Senior Vice
President, Environment, works together with regional
operational support teams, backed up by a team of
specialists.

Most business units within Stora Enso have
implemented an EMS according to ISO 14001 and/or
EMAS. This means that each unit regularly monitors its
aspects and evaluates the significance of these. Still,
there are no overall guidelines for how this work is to
be performed or how information is to be documented.
As a consequence, the methods used can vary greatly
between different units and the results from the methods

will most probably be very dependent on the person or
persons using the method. Because of this, transparency
and stringency in the identification and assessment of
aspects process might be lost and therefore also the
reproducibility. Reproducibility is necessary for achiev-
ing credibility, without which stakeholders may question
the results.

Credibility in the identification and assessment pro-
cess requires that data and information, as well as work
procedures, be described in such a detail that it is poss-
ible to form an opinion of the quality of the data and
the way that it has been generated, or derived. If the
information is derived from someone with sufficient and
relevant competence, the credibility might be further
increased [13]. To achieve reproducibility and facilitate
credibility, data and procedures must be described in
such a way that people inside or outside the organisation
with a certain competence, could go through the pro-
cedures and obtain the same data. The process must in
other words be characterised by stringency and trans-
parency. A stringent process makes choices and assump-
tions made when generating the data logical and consist-
ent, thus easy to comprehend, while transparency
enables data review by making the information distinct
and traceable. The key to transparency and stringency
and hence to reproducibility is structured and detailed
documentation.

Stora Enso’s intention is to make the identification and
assessment of environmental aspects more credible,
which in turn will improve the credibility of the entire
EMS, the management and the whole organisation. Cus-
tomers, public authorities, media, auditors and other
stakeholders constitute an influential factor, since they
can have a bearing on the general apprehension of the
credibility of this work. As a greater focus is placed on
environmental issues, achieving credibility means good
publicity and possibly also competitive advantage.

To deal with the potential problem of non-stringent
and non-transparent identification and assessment of
aspects processes, Stora Enso Environment has initiated
work with a new model for identification and assessment
of environmental aspects; the intention is to achieve
credibility and increased objectivity by making the
identification and assessment process more scientific and
reproducible. If possible, this tool will also be linked and
structured to simplify environmental performance evalu-
ation (EPE). A strong argument for a new method is the
realisation that work concerning environmental issues is
not static but always in progress. Requirements will
change as new knowledge is publicised. People’s valu-
ations change along with the society itself. Even though
the methods used today fulfil the present demands, this
will not always be true. A good example is the more
distinct requirement regarding transparency in the new
EMAS regulation [7].
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3. Method

Current knowledge about existing aspects identifi-
cation and assessment procedures is the basis for the
development of new, more reproducible procedures. To
get a better understanding of identification and assess-
ment of the aspects within Stora Enso, a survey of the
methods used today has been carried out. The intention
was not only to find the weaknesses and the potential
areas of improvement, but also to identify the satisfac-
tory features of the process. An investigation of the opi-
nions at the sites and how the work is experienced has
also been a part of the survey. Information was gathered
by studying the environmental management handbooks
and routines, the environmental reviews, a questionnaire
and through personal contacts. The personal contacts
were more of a complement to the other sources to verify
the information or to get more details. The survey was
based on 14 business units listed in Table 1. The units
were selected from those certified or registered to ISO
14001 or EMAS by February 2000. Ten of these were
randomly picked and included in the study of hand-
books, routines and reviews and five additional units
were chosen for the questionnaire. The questionnaire
was distributed to the environmental managers at the
units, and since two of them had responsibilities for
more than two units, the questionnaire finally was dis-
tributed to 13 managers. The information collected from
the units was mostly of a qualitative nature. The results
from the survey are valid only for conditions within
Stora Enso and therefore cannot be applied directly to
the other organisations.

The results from the survey were used as a base for
a new method for identification and assessment of
environmental aspects. The new more reproducible is

Table 1
Units included in the survey

Unit EMAS/ISO14001

Ala Sawmill 1998/1998
Falun Red Painta 2000/1999
Fors Mill 1995/1997
Gruvön Sawmill 1998/1998
Grycksbo Mill 1997/1997
Hammarby Millb /1999
Hylte Milla 1998/1998
Kopparfors Sawmill 1999/1999
Kvarnsveden Milla 1998/1997
Ludvika Forest Administrationc 2000/1999
Mölndal Milla 1997/1997
Norrsundet Mill 1999/1999
Nymölla Mill 1998/1997
Skoghall Mill 2000/2000

a Not included in study of handbooks, routines and reviews.
b Not part of questionnaire survey.
c Answer of questionnaire not received.

outlined according to the life cycle assessment (LCA)
methodology in ISO 14040-42 [8–10] and the LCA data
documentation format described in ISO 14048 [11]. The
structure for environmental performance evaluation
according to ISO 14031 [12] is also taken into account.

4. Surveying methods used today

To get a general idea of the possible areas of improve-
ment and difficulties in the identification and assessment
of aspects within Stora Enso, a survey of the methods
used today has been performed. The intention was also
to gain an understanding of how the work is experienced
within the units. The survey was limited to the business
units in Table 1.

4.1. General description

Identification of the aspects is initially, for most busi-
ness units, carried out in an environmental review and
is, in addition, often performed in a way that does not
make it obvious where and why these aspects arise.
Identification and assessment are repeated on a yearly or
as-required basis, for instance when some change is
made in operations or in connection with audits. Identi-
fication is done by a group representing the whole site
or individually for each department with a following
summation for the entire unit. Information is collected
via interviews, inspections and examination of docu-
ments as environmental reports, control programmes and
permits, deviations noted, measurements, public com-
plaints, etc. Assessment is mostly done at the same time
as identification, if necessary with assistance from the
local environmental manager in cases when each depart-
ment does the work, but it can also be the responsibility
of the management. The number of people involved in
this work usually varies between 3 and 12, but as many
as 60 have been recorded. The identification process
does not follow any documented procedure. It is instead
more often based on experience and knowledge of the
operations and where changes have occurred compared
with the previous year. Assessment, however, is for most
units performed according to a model that includes dif-
ferent levels of significance decided by pre-set criteria.
These criteria vary between units but often include some
of the following:

� Level of environmental impact
� Observance of legislative and regulatory requirements
� Public complaints
� Economical concerns
� Probabilities of incidents
� Technical concerns

Most units make the assessment in three levels of sig-
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nificance. The distinctions between these levels are not
always obvious. The assessment is commonly compiled
in a register for the entire unit and in the same document
the corresponding environmental impacts are often
stated. This identification is frequently done in agree-
ment with the national or regional environmental targets
[14]. Description of the impacts is often very brief.

4.2. Positive observations and areas for improvement

The main parts of the routines for identifying and set-
ting levels of significance for the environmental aspects
are well outlined for most business units. Still, in order
to attain a reproducible method for the identification and
assessment of environmental aspects, a few things may
have to be added and/or adjusted. Both good elements
and areas of possible improvement have been recog-
nised.

The concepts listed in Table 2 are examples of good
elements in the sense that they help in increasing repro-
ducibility. Most of the elements included in Table 2
could facilitate the identification and assessment process

Table 2
Summary of good elements and possible improvements for the identification and assessment of environmental aspects in the units included in
the survey

Element Purpose Possible improvements

Identification
• Intention and business • States why the identification and assessment is
description performed

• Gives an understanding of the aspects
• Scope • Often briefly stated as ‘our business’ or as areas to • More distinct definition of system boundaries by

consider in ISO 14001 or EMAS stating included and excluded activities with a
justification

• Description of impact • Describes the environmental impact connected to • More detailed description is needed for the
each aspect assessment
• Usually equal to national or regional environmental
targets

• Routines for measurement and • Show the origin of data and how the aspects are • More detailed routines and registers for increased
monitoring monitored transparency

• References between aspects and documents
describing how they are supervised

• Graphical flowchart • Helpful tool when defining system boundaries
• Description of activities • Explains in more detail activities causing the • Mostly included in the review and could be done in

aspects greater detail
• Makes the identification more transparent and
stringent

• Consideration of life- cycle • Effort to take into account aspects linked to the
effects unit, but originating outside the gates

Assessment
• Numbered assessment criteria • Increases the transparency and the understanding of

the assessment
• Assessment basis • Explanation of the assessment
• Well-defined assessment • Makes the assessment reproducible
criteria

• Decreases the need for assessment basis
• Comparison of permits and • Stating permitted emission levels compared to
emission levels actual emission levels

and make it more reproducible. Unfortunately, they are
not always part of the procedures. Many of them could
also be further developed and performed with greater
attention to detail, and the lack of any of them constitutes
an area for improvement.

Some of the problems that will arise when the con-
cepts in Table 2 are excluded, and consequently affect
reproducibility, are viewed in Table 3. These problems,
and scarce documentation of information on the whole,
will make the identification and assessment procedures
inconsistent, which will gravely undermine the credi-
bility of this work. In addition to the problems in Table
3, the two major weaknesses are evident. First, the units
seem to have difficulties in defining the ‘environmental
aspect’; and secondly, they give much importance to
concerns other than environmental when performing the
assessment. Some of the problems mentioned will be
pointed out here and commented on.

Inconsistency in the identification and assessment pro-
cedures will make it difficult to perform comparisons of
environmental impacts between departments within a
unit, or between different units. Comparisons between
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Table 3
Summary of comments and opinions concerning common guidelines for identification and assessment of environmental aspects

Advantages of common guidelines Disadvantages of common guidelines

• Guidelines would facilitate comparisons between units • Different units have different reasons to assess the aspects in
certain ways

• Using the same methods would improve the possibilities to benefit from • This may have a negative impact on the level of commitment
other units’ experiences
• Standard assessment among the units would be desirable. This would be • The units are so different that it may not be possible to use
facilitated if equal assessment criteria were used general guidelines
• The work should be carried out according to outlined models to achieve • A disadvantage would be to try to implement something new in a
reproducibility functioning system
• Support in environmental issues would be desirable, such as help in • Much time and effort has already been invested in this work
deciding which problems to prioritise in different regions, but the initiative
has to come from within the units
• Exchange and co-operation in these issues can be useful • There is a risk that knowledge and commitment are lost

• Many units are very different and have different prerequisites,
which is why it may be difficult to introduce general guidelines

departments are a tool for identifying where improve-
ments are needed and where resources should be applied.
For instance, with inconsistency in the assessment, the
credibility of such a comparison will be low and invest-
ments may be done for the wrong reason. Inconsistency
in the assessment could arise due to undefined assess-
ment criteria. The experience from the survey is that the
assessment criteria used are seldom clearly defined or
quantified.

Another major weakness in the identification and
assessment process is, as mentioned above, that the
information used is not described or documented in a
structured way. Therefore, it will not be possible to form
an opinion of the quality of the data and the relevance
of the evaluation made. Consequently, there is lack of
transparency and stringency. Inefficiencies in the internal
work procedures are also a result of insufficient docu-
mentation. The information used in identification and
assessment might have been registered for different pur-
poses at different departments, e.g. the financial depart-
ment, the laboratory, and production departments, but its
source is not always stated. To remedy this, references
should always be given in connection to the environmen-
tal aspects if the information is not reported again.

The way environmental aspects have been identified
and the method of data collection are examples of
important information that is not stated sufficiently. With
no such knowledge, it is impossible to get an under-
standing of the quality of the information or the identifi-
cation procedures. Information regarding supervision of
the aspects usually does exist, for instance, in the rou-
tines dealing with measurements and monitoring, control
programmes or environmental reports. Occasionally, ref-
erences to these documents are given in the register
where the aspects have been compiled, or more fre-
quently, in the environmental reviews. An improvement
would be to make this information more available by
summarising the procedures in the routines for handling

the aspects, or by always noting the references to the
documents describing how data has been collected and
analysed in connection to the registered aspects. It is also
important that the documents referred to give the infor-
mation in sufficient detail to ensure transparency.
Another example of information that has not been stated
is how data have been aggregated or allocated. Assess-
ment criteria concerning the contributions to the total
internal load have been observed occasionally in cases
where the assessment is carried out by each department.
Allocations may then be needed to determine the contri-
butions from a specific department. No such information
is given.

Defining environmental aspect is occasionally done in
such a way that the connection to the environment is
very indistinct. Most units state both the aspects and the
activities connected to them, but the aspects are in some
cases synonymous with the activities that give rise to
them. The result is a causal chain of activities and an
omission of the environmental interaction, which in turn
makes the concept of ‘environmental aspect’ somewhat
very vague. One example is the definition of the activity
‘feeding into drying kiln’ as an aspect, instead of the
noise resulting from this operation. The aspect of this
operation could in fact also be emissions of combustion
gases to the atmosphere, due to the use of fossil fuels
in the transporting vehicles, or leakage of hydraulic oil.
This is not clearly defined. Stating only the aspect and
no activity, which sometimes occurs, is also problematic
if there is no other description of the activity since it
will make it difficult to understand why and where the
aspect arises.

Another important experience from the survey is that
too much importance is often given to concerns other
than the significance of the environmental impacts when
performing the assessment. Examples are technical
options and economical requirements that should be
taken into account later on when establishing environ-
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mental objectives. This will however affectn neither the
transparency nor the stringency, but has a direct bearing
on credibility.

4.3. Experiences and opinions within the business
units

To bring forward how the performers experience
working with environmental aspect, they got the opport-
unity to give their opinions through a questionnaire and
personal contact. They were asked to give their views
of reasons for the process of identification and assess-
ment of aspects, difficulties in the process, environmen-
tal competence, reproducibility of current methods and
the need for common guidelines. Their thoughts are
summarised below.

The purpose of identification and assessment should
be obvious to the performer, but this does not always
seem to be the case. However, the environmental man-
agers in most business units do show a good understand-
ing. Some of the reasons for performing identification
and assessment, as understood by the units, are
presented below:

� It is required by the environmental management sys-
tem.

� To find the significant environmental aspects.
� To get a basis for setting environmental targets.
� It is a tool in striving for continuous improvement.
� To focus on the aspects.
� To see what affects the environment in a certain

department.
� To find out what is important and what to prioritise.

Even if the understanding is mostly good, it may still be
a good idea to include in a routine a description of its
purpose and clarify why identification and assessment
are carried out, since such an understanding will prob-
ably affect how these activities are performed. Another
reason is the fact that the people responsible for this
work and the other persons involved may not have the
same understanding.

The general opinion is that the identification of aspects
is easier than both the identification of possible impacts
and the assessment. The reason for this may be that the
identification process is measurable and thus more tan-
gible. It is more difficult to predict what actually happens
in the environment due to the aspects, i.e. to identify
the possible impacts. The use of national environmental
targets [14] to describe the impacts does not necessarily
simplify the identification of them, since some of them
are very general and sometimes equal to higher order
effects of other targets. Some targets will therefore be
valid for almost all the aspects, resulting in a very indis-
tinct classification. Monitoring the aspects is in addition
something that has been carried out even before the

implementation of the EMS; therefore, many of the
aspects were identified a long time ago. After the initial
identification in the environmental review not much has
changed either, which is why this work may not be per-
ceived as being very burdensome. Many aspects remain
almost the same year after year and, if new aspects arise,
it is often due to some change in operation or incident,
which makes them quite obviously recognisable. The cri-
teria for assessment on the other hand may change more
often due to new legislative requirements, new knowl-
edge of the environmental impacts or measures taken to
address the aspects, etc. Another reason why assessment
is experienced as difficult may be an insufficient base
where information about the aspects and the assessment
criteria is not thoroughly documented or assembled in
one location. This base should be formed during the
identification process. A contributing factor is probably
also the difficulty in identifying the impacts, since this
process is closely connected to the assessment, or part
thereof.

A majority of the environmental managers feel that
the person, or group of people, performing the identifi-
cation and assessment had sufficient competence to do
this. Many of them point out that the group performing
this work would together have the necessary com-
petence. However, one-third of the managers recognise
that they had rather poor training and competence in
the area.

Most of the managers believe that if the identification
of aspects were to be repeated, they or somebody else
would come up with the same aspects, but that the results
from the assessment might differ more as this procedure
is to a greater extent based on personal value judge-
ments. One-third of the managers believe that their
methods for assessment are fully reproducible, but only
when the assessment is performed within the unit. The
general opinion otherwise is that, if the assessment is
repeated, the results will be somewhat different from the
initial assessment, no matter who performs it. One-fourth
of the managers are satisfied with their methods and do
not believe that anything could be improved. This is a
natural reaction, since these procedures are part of an
EMS that has already been certified or registered. The
majority do, however, believe that improvements were
possible. Some of their motivations are summarised
below.

� Environmental issues are not static: improvements
will always be possible.

� The assessment routines are too person-dependent:
improvements may therefore be needed.

� Increased objectivity is needed.
� Environmental science is always in progress and the

assessment criteria may have to be updated, but this
process can never become objective.
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� Improvements can be achieved by performing an
LCA for the entire operation.

� A similar method could be useful within the units.

Only a narrow majority recognise common guidelines
concerning the identification and assessment to be an
advantage. Comments and opinions from the units are
summarised in Table 4. Some managers point out that
all units are different and that, because of this, it will
probably not be possible to use general guidelines, or it
may be very difficult to make them relevant for all. This
could be true in the case of assessment, but should not
be a problem in the identification process. Further,
guidelines for assessment could be adjusted to different
regions and types of businesses. Another common belief
among the managers is that the use of guidelines will
undermine the competence and commitment within the
units. The intention with guidelines is, however, only
to facilitate the work and make the quality uniform by
applying some common concepts. Guidelines are sup-
posed to be outlined in a general way and will only be
guiding this work, not dictating every detail. The main
responsibility will thus still be within the units and the
work may be structured in different ways.

4.4. Conclusions from survey

Shortcomings in both transparency and stringency,
and as a result in the reproducibility, have been observed
in the identification and assessment procedures. Fre-
quently this is due to insufficient documentation and the
consequence is an inconsistent and person-dependent
result with low credibility. Lack of transparency and
stringency also makes the procedures more time-con-

Table 4
Summary of problems observed in the survey and suggestions of measures

Problems Measure/ positive observation

• Vague definition of system boundaries and of what is included in the • Business description
inventory, as well as how external effects are treated

• Well-defined scope
• Flowcharts
• Description of life-cycle effects

• Difficulty understanding where and why the environmental aspects • Detailed activity descriptions
arise

• Distinct definition of the environmental aspects
• Inadequate presentation of impacts and the recipients • Thorough description of impacts

• References to recipient descriptions and investigations
• Statement of weather it is a local, regional or global issue

• Insufficient information about how the aspects are monitored and • Use of metadata
how data has been treated

• References to environmental records where the information is
provided.

• Inconsistent assessment, lacking transparency • Numbered, well-defined assessment criteria
• Use of assessment basis
• References to information used when performing the assessment

suming than they should be. Some of the recognised
problems that will influence reproducibility negatively,
as well as measures to correct them, are summarised in
Table 3. Many of the measures suggested already exist
to some extent, but could be improved.

Assessment will probably, to some extent, always be
subjective and perhaps should be, but is in some cases
currently too person-dependent. One conclusion from the
survey is also that the model for assessment of the
aspects sometimes does not fulfil its function. It is
pointed out in the survey that environmental aspects are
not something new and that they have been monitored
long before the EMS was implemented. The fact that
some aspects are more significant than the others has
also been known. Instead of using the model as it is
intended, there may be a risk that assessment is based
on previous knowledge. In that case, assessment can
never be transparent. It has also been observed in the
survey that much importance is sometimes given to other
concerns in the assessment, than the significance of the
impacts, e.g. technical and economical concerns. There
may therefore be a risk that too little focus is placed on
the environmental impacts when determining the sig-
nificant aspects. This would not only affect the credi-
bility, but is also not in agreement with the specifications
in ISO 14001, where technical and economical concerns
should be taken into account first, in the establishment
of the environmental objectives.

The central opinions within the units are that the
identification and assessment of environmental aspects
are currently considered quite difficult to perform, and
that the methods used are not fully reproducible and
could be improved. The most common improvements
suggested by the environmental managers are the use of
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more objective methods, similar between the units, and
the use of LCA of the entire production apparatus. The
implementation of a new method will probably require
a lot of time and effort, but this may be inevitable if
credibility is to be achieved. The survey also indicates
that the information needed to improve reproducibility
already exists within the units, but needs to be compiled
or revised.

When developing a new method that is common to all
business units, it is important to consider the differences
among the units. The opinions expressed in the survey
and the observations made from it have been considered
in developing the new method. The approach taken in
this paper focuses on improving the identification pro-
cedure. However, the conclusion from the survey is also
that it will be essential to develop the assessment further
in order to achieve credibility. The assessment however,
is not part of the method outlined in the next section, as
this lies beyond the scope of this paper.

To fulfil the need for transparency and stringency,
Stora Enso has chosen to base the method on LCA meth-
odology. The use of LCA methodology has two major
advantages: the use of well-documented data; and the
approach of breaking the issues and the work into tan-
gible parts, hence simplifying the work. LCA is also a
rather well-developed, standardised method with
requirements of transparency. This approach agrees with
suggestions from the units and corresponds well to the
statement in Stora Enso’s environmental and social
responsibility policy that says, “The concept of product
life cycle is considered guiding our environmental activi-
ties and provides the framework for our efforts.” [15].

Stora Enso’s intention with the new method is to make
the identification and eventually the assessment of the
aspects more reproducible, which should simplify the
work and make it less dependent on the performer. The
intended method for identifying and assessing environ-
mental aspects should not only be primarily reproducible
for people directly involved, but also for other interested
parties like the management or the auditors. The docu-
mented information is primarily intended for internal
use. Even though the intended method is primarily sup-
posed to be reproducible for the user, it may still also
be necessary to document information that is obvious to
the user. This is an important consideration for the other
interested parties, like the environmental auditor or new
employees, and it also will secure reproducibility in the
future. The fact that data may also be intended for poss-
ible use for a different purpose or for another user in a
future application will place a greater demand on docu-
mentation procedures.

5. Approach to new method

LCA is a technique for assessing the environmental
aspects and potential impacts associated with a product

or service. LCA methodology could be adaptable, at
least to some extent, in an EMS for the purpose of sur-
veying environmental aspects [16]. Note, however, that
an EMS is applied to a site or organisation, while an
LCA study follows a product through its life cycle. Data
used in an EMS will therefore be specific for one
system/site, whereas data in an LCA can originate from
several different systems and contexts. A graphical pres-
entation of the integration of LCA with EMS is shown
in Fig. 2. The fundamental differences between LCA and
EMS are important when considering the requirements
in the standards for LCA and when deciding the detail
of the data documentation.

The methodological approach in this paper is outlined
according to LCA methodology described in ISO 14040-
42 and the documentation format in ISO 14048. The new
method will however not include any complete life cycle
assessments; only parts of the methodology and specifi-
cations on data format and quality are used. Optional
elements in LCA as grouping and weighting of impacts
categories will not be used [10].

The method suggested is intended for implementation
in existing routines as well as in new. The approach sum-
marised in Fig. 3 should be considered as a framework.
The inherent concepts will be commented on in the fol-
lowing sections. The assessment referred to in Fig. 3 and
in the subsequent sections is the assessment performed
in the EMS, although not according to an LCA method-
ology. The headings Goal and purpose and Procedure
lie in Fig. 3 outside the frame for the method suggested.
The reason for this is that these concepts already exist
to some extent in the current routines and they do not
have to be introduced separately in a new method. Since
the concepts are important, they are still commented on.

As stated earlier in this paper, the environmental
aspects are the heart and the foundation of the EMS. It
is therefore essential that the goal and purpose of the
identification of aspects is documented and understood.

Fig. 2. Integration of LCA methodology in EMS [16].
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Fig. 3. Approach to a method for the identification of environmen-
tal aspects.

The purpose may be obvious, but it is important that
there is no doubt whatsoever as to why the identification
is performed. If the purpose is misunderstood there is
always a risk that the work will be carried out incorrectly
or for the wrong reason and with insufficient quality.

In order to achieve reproducibility it is necessary to
describe the work procedures, i.e. how the work is per-
formed, who is responsible and who performs the work
and when the procedure is carried out initially and sub-
sequently. The description should be so detailed that
there is no uncertainty concerning the nature of the work.
Currently, this is largely the case, but information about
the identification is often scarce. Addressing this inad-
equacy means that information may have to be added,
for instance regarding the use of metadata or a classi-
fication and characterisation according to an LCA meth-
odology as suggested here.

5.1. Definition of scope and system boundaries

System boundaries are borders between a system and
its environment, or between two different systems.
Definition of the system boundaries also defines the
scope of the subsequent inventory, i.e. the unit processes
that are to be included in, or excluded from, the survey
of the aspects. A clear definition of the system bound-
aries will increase the transparency and can be achieved
by using a business/activity description, a technical over-
view and a presentation of related external systems.

A short, general summary of the activities within a
business gives an overview of the system boundaries and

provides a better understanding of the aspects that could
come into question. It need not be detailed, but should
comprise what is produced, production capacity, central
activities in the business, market, transports, environ-
ment, etc. Anything that is excluded from the system
should also be stated and justification should be given
for the exclusions. This description helps to point out
external systems connected to the business and thus
makes it possible to form an opinion of external effects.

An overview of the technical system studied, i.e. a
graphical flowchart of the unit processes within the
scope of the survey, facilitates the definition of the sys-
tem boundaries, see Fig. 4. When identifying and quan-
tifying the aspects in an EMS, the borders could be set
at the gates of the business unit concerned. The technical
overview would then be a flowchart of this unit, viewing
all of its activities, and a gate-to-gate inventory would
be performed. Since the process flows at a unit can be
traced far outside the production site, this definition of
the scope would reduce and simplify the collection of
data. If knowledge about external effects exists, it should
be included in the inventory as far as possible.

Performing a gate-to-gate inventory, it is important to
remember that the aspects that arise outside the site, for
instance, production of additives, transports, extraction
of raw materials, waste treatment, etc. can cause signifi-
cant impacts on the environment, see Fig. 4. It is desir-
able if these external activities can be included in the
inventory; however, the possibilities for an organisation
to influence or control these aspects are often limited. It
is not realistic to expect an organisation to perform com-
plete LCAs to investigate and quantify all the environ-
mental aspects that can be linked to its activities [16].
But to neglect these aspects would be irresponsible and
possibly lead to sub-optimisations. A measure that
alleviates an internal problem might, for instance, trans-
fer the problem to an external system or postpone it. The
recommendation is therefore to make a brief description
of the related external systems and the environmental
aspects that may arise as a result, as well as measures
taken, if any, to reduce them. The description could be
handled in the inventory. The details of this survey must
be determined site-specifically and depends on the sig-
nificance of the aspects arising and the access to infor-
mation. Even though it is better to focus on internal sys-
tems at present due to limited possibilities to influence
external systems, it should be a long-term goal for the
business units to treat external systems the same way as
internal. Improvements in this area could be part of the
ordinary programme for environmental improvement.

Measures to reduce external aspects could consist of
routines for the purchase of materials and services and
efforts to decrease the generation of wastes or to mini-
mise the use of resources and energy. COMPASS
(Company Management Performance Assessment) and
TCA (Transport Chain Assessment) are the two
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Fig. 4. Example of a graphical flowchart and related external systems.

examples of tools that have been developed and used to
address supply and transportation within Stora Enso, by
evaluating the environmental management capability of
suppliers and the impacts of transports, respectively [15].

5.2. Inventory

The inventory comprises a data collection phase, data
calculations, metadata documentation and a detailed
description of the technical system and its unit processes.
The purpose with the inventory is to identify and quan-
tify the inputs and outputs of the technical system
defined in the scope. The common approach in LCA
methodology is to conduct the inventory for each unit
process separately with a summarisation of the total
flows [2]. This is adopted here, since it makes data col-
lection more tangible and transparent. The methodology
also has the advantage of making it easier to determine
which unit processes contribute most to a specific aspect,
which in turn will facilitate an understanding of meas-
ures that can be used to make any necessary corrections.

The aim of the unit process description is to describe
the process for which data will be collected, including
name, boundaries, and technology and the environmental
aspects related to it. A unit process is defined in the ISO
14040 series as the “smallest portion of a product system
for which data are collected when performing a lie cycle
assessment” [8]. It may consist of one or several oper-
ations, but should not include too many operations.
Transparency and tangibility may then be lost. If, on the
other hand, the chosen unit process is too small, then
the workload during the data collection will increase and
be more difficult to perform. The technical scope, i.e.

where the process begins and ends, must be stated
clearly.

Since the overall purpose of the model is to identify
the aspects, it is appropriate that the main emphasis of
the unit process description is on the aspects that may
arise. This guarantees the transparency by giving an
unambiguous picture of the related environmental issues
and the conditions under which they are generated. It is
advantageous if the aspects originating from an activity
are listed in connection to the process description of this
activity. Any flows in or out of the process that are neg-
lected should also be stated and explained.

It is also important to indicate the circumstances under
which data are collected, in this model preferably under
normal operating conditions. ISO 14001 and EMAS
state, however, that abnormal operating conditions and
emergency situations, too, should be considered in the
identifying process [3,6]. The heading Abnormal-
operating conditions is consequently comprised in the
model, describing alterations in inputs and outputs due
to abnormal conditions, the risk for incidents and also
the impacts of these conditions. If other documents that
refer to this exist, there could be a reference to them.
Measures to prevent incidents can be mentioned as well.
Incident risks may also be handled in the classification.

While quantifying and registering the inputs and out-
puts, it is important to document information about data
(metadata) in order to secure transparency and strin-
gency, thus making it possible to determine the quality
of data later in time. The flows in and out of a technical
system may consist of many different substances and
materials. To structure information about them, they can
be sorted in categories, for instance [2]:
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� Emissions to air
� Emissions to water
� Emissions to soil
� Residuals and wastes
� Nuisance
� Energy and fuels

� Renewable
� Non-renewable

� Resources
� Raw materials (renewable/non-renewable)
� Additives and Chemicals
� Land and water use

� Product

Not all of these may come into question or be of interest,
other categories may have to be used instead or sub-
categories added. Descriptive names should be used in
order to clarify the direction and contexts of the flows.

The amounts and units of substances must be regis-
tered, as well as the sampling procedures, i.e. measure-
ment technology, measurement standard, frequency of
measurements and equipment. Data can also be collected
from the literature, estimations or mathematical model-
ling. To assess the quality of the data, the sources and
assumptions made must be stated. The precision and
accuracy as well as any uncertainties known about data
should also be mentioned. Data are often not useful in
the form in which they were originally recorded. If data
are further aggregated and statistically analysed, this
must also be explained.

It is stated in ISO 14040 that a technical system
should ideally be modelled in such a way that the inputs
and outputs are described as elementary flows, i.e. orig-
inate from or enter the natural environment [8]. This will
not be possible in this inventory, since it is not a cradle-
to-grave survey. The flows of intermediate materials and
wastes between unit processes or across system bound-
aries should instead be recorded and used as indicators
of the environmental aspects that may arise externally,
due to the production, use or disposal of these.

The properties of the substances and the intermediate
materials must also be given to define what is actually
measured. For example, the moisture content of wastes
should be stated. It may also be necessary to explain the
content or the name of the measured parameter. Terms
like hazardous waste and industrial waste are some
examples that could include several different types of
materials and should thus be defined.

Sometimes allocations of emissions or use of
resources and energy are needed between unit processes;
e.g. when measured entities comprise contributions from
several unit processes and no better distinction can be
made. All calculations made to allocate such entities
must be described fully. Allocation rules in ISO 14041
should be followed.

The collection date of data and the signature of the

performer should be noted. When the procedure is
repeated, their identity and when they performed the pro-
cedure will then be clear. The date may have to be given
as an interval if data differ in age. A summary of the
above discussion and the unit process description phase
are given in Table 5.

After data have been collected for the different unit
processes within the defined technical system, a sum-
marisation of equal substances must be performed. The
total contribution to different environmental impacts
from the inputs and outputs of the system surveyed can
then be calculated.

Since the significance of an aspect and its impact are
largely dependent on the recipient, the recipient should
also be described. A description of the recipients will
therefore facilitate assessment. The descriptions are
dependent on the specific recipient; thorough recommen-
dations in this regard are therefore outside the scope of
this paper.

5.3. Classification

Classification aims at translating emission data from
the inventory to effect-oriented data by sorting sub-
stances into impact categories. This translation will
facilitate assessment and is a way of describing the
environmental impact connected to the identified
aspects. Classification can be compared to the use of
national environmental targets, as mentioned in the sur-
vey. The difference is the ambition to classify according
to primary effects to avoid double counting [2]. The dis-
tinction between categories will be more obvious and a
smaller number of categories will be needed. If a charac-
terisation is performed, it is important to avoid double
counting, which is the intention of the method suggested,
and a better distinction between the impact categories
will also facilitate the classification, i.e. the description
of the impacts. The chosen impact categories should
reflect the environmental issues related to the technical
system studied, but the choice is also very dependent on
the characterisation models available and their scientific
credibility [2]. When choosing impact categories and
characterisation methods, the requirements and rec-
ommendations in ISO 14042, as well as recommen-
dations from SETAC, should be followed as far as poss-
ible. Impact categories for the new method will be
chosen from the most recent recommendations. At
present the categories would be as outlined in Table 6,
recommended by SETAC in the International Journal of
LCA in May 1999 [17].

The categories and subcategories above will not cover
all the environmental aspects that may arise within a
unit, which is why others may have to be added and
used. For instance, impacts caused by noise and odour,
impacts caused by physical accidents, or non-toxic



392 T. Zobel et al. / Journal of Cleaner Production 10 (2002) 381–396

Table 5
Summary of unit process description and data collection

Unit process description Data documentation/ Metadata

• Name • Substance name (environmental aspects sorted in categories)
• Technical content and functionality (focus on environmental aspects) • Amount and Unit
• Operating conditions (circumstances under which data are collected) • Data collection/sampling procedures

• Properties/definition of measured entities
• Abnormal operating conditions and incident risks • Data treatment and allocations

• Uncertainties
• Date and Signature

Table 6
Impact categories recommended by SETAC [17]

Impact categories Sub-categories

• Extraction of abiotic resources • Extraction of deposits (e.g. fossil fuels and mineral ores)
• Extraction of funds (e.g. groundwater, salt and clay)
• Extraction of flow resources (e.g. solar energy, wind and surface
water

• Extraction of biotic resources
• Land use • Increase of land competition

• Degradation of life-support functions
• Bio-diversity degradation due to land use

• Climate changea

• Stratospheric ozone depletiona

• Human toxicityb

• Eco-toxicityb

• Photo-oxidant formationa

• Acidificationa

• Nutrificationa

a Included in approach to model.
b Impact category does not meet ISO requirements.

impacts related to the work environment must also be
considered [17].

A final choice of impact categories will, however, not
be suggested here. People representing all business units
within Stora Enso will decide on impact categories to
be used in the method. As far as possible, all units will
use the same impacts categories, so as to facilitate the
comparison between units. The major problem when
choosing categories is the lack of well-established
characterisation models. More than half of the categories
in Table 6 have various characterisation models, but
none for which there is a scientific consensus. The categ-
ories marked in Table 6 will be used in the model, but
other categories will be added. After a decision on categ-
ories, Stora Enso Environment will cover the develop-
ment of established and new impact categories, and new
recommendations might be given to the units.

5.4. Characterisation

After classification, characterisation should be perfor-
med to evaluate the contributions of the inputs and out-

puts to the different impact categories. This phase in the
method is primarily included to facilitate environmental
performance evaluation. By using characterisation fac-
tors to summarise the substances contributing to the
same category, the potential environmental impact can
be calculated. The characterisation should be based on
scientific methods to enable comparisons of potential
impacts between different years or between different
business units or departments within a unit. This should
be done by calculating the size of the impacts in relation
to a reference substance. The same calculation methods
or equivalency factors must then be used from year to
year or between the units, since reproducibility is of
great concern. It is important to observe that a compari-
son between different impact categories, e.g. climate
change and nutrification is not possible, as they describe
completely different effects and have different units.

Characterisation factors from CIT Ekologik will be
used in the model. Unfortunately, these are not publicly
available. When better publicly available characteris-
ation factors become available, then these can be used
instead to increase the transparency further.
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5.5. Environmental performance evaluation

The environmental performance of an organisation
can be evaluated by comparing different indicators with
the environmental performance criteria set by the man-
agement. An early approach for establishing environ-
mental performance indicators (EPI) was adopted by the
European Green Table (EGT) in the EPI project [18]. In
the handbook following the project, EGT describes the
establishment process and suggests management and
operations indicators for different branches of the indus-
try. The operations indicators suggested are mostly emis-
sions of single substances related to production rates.

A literature review shows that the research in the area
is extensive, but the results and conclusions are in most
cases similar to the ones in the EPI project [19–23]. In
1999, the standard ISO 14031 for EPE was published.
ISO 14031 includes guidelines for establishing indi-
cators and suggestions for different indicators similar to
the ones in EGT’s handbook. The major difference here
is that the standard also includes environmental con-
dition indicators. The content in ISO 14031 is further
developed by Bennet and James [24] and Jasch [25].

The Global Environmental Management Initiative
(GEMI) takes a somewhat different approach. GEMI has
developed a self-assessment programme (ESAP) for
measuring corporate environmental performance [26].
The programme is mostly concerned with measuring
management performance. ESAP has been developed
further by Eagan and Joeres [27]. Their version, GMAT,
makes it possible to create a graphical environmental
profile for organisations, which could be very useful for
benchmarking between different organisations or depart-
ments.

In the method suggested in this paper, classification
and characterisation facilitate EPE. These processes will
reduce the number of parameters that are to be compared
in such an evaluation, as compared with traditional indi-
cators, by summarising all contributions to a specific
environmental problem in one number, such as Global
Warming Potential (GWP) or Acidification Potential
(AP). These numbers will thus be the indicators and can
be compared from year to year, or between different
departments within a business unit to see where the gre-
atest contributions to an environmental problem arise.
Comparisons can also be made between different units
using the same characterisation models. If the impact
categories suggested by SETAC were used in the model,
the total number of indicators would be 14. This rather
small number would make it possible to create a graphi-
cal environmental profile for operations similar to the
one for management described by Eagan and Joeres [27].
The GEMI self-assessment programme could therefore
be developed further.

The environmental performance criteria correspond to
the objectives or targets in the EMS [12]. If a character-

isation is used, the objectives or targets can be expressed
as an intention to reduce the contributions to a certain
environmental problem (impact category), instead of an
intention to reduce the amount of a certain substance
released, which is often the case today. The advantage
is that the interaction with the environment will be more
obvious, since this way of measuring environmental per-
formance focuses on the environmental problem. The
risk for sub-optimisations will hence decrease. A meas-
ure to decrease the released amounts of a substance con-
tributing to one impact category could, e.g. also cause
an increase in the amount of another substance contribu-
ting to this impact. The result could be that the total
contribution to the environmental problem stays the
same, or changes very little in relation to the investments
made. By focusing on the environmental problem, this
type of issue could be avoided. It may not be possible
to include many of the aspects in the characterisation,
due to the current lack of well-established characteris-
ation models. Consequently, all objectives and targets,
i.e. environmental performance criteria, cannot be
expressed as reductions in contribution to a specific
environmental problem, and the indicators will have to
remain as amounts or relative measures of different sub-
stances, as is often the case today.

Sub-optimisations between different environmental
problems may still exist, which is why it is important to
take a standpoint as to which problems should be given
priority. This standpoint should primarily have a scien-
tific base and could be facilitated by the recipient
description performed in the inventory of the suggested
method. Other considerations that are taken today, such
as legislative requirements, public opinions, technical
and economical concerns, would still be important. Both
the assessment and the setting of the objectives and tar-
gets will be influenced by the standpoint taken.

An overview of the suggested method and its connec-
tions to the environmental performance evaluation are
given in Fig. 5. This overview can be compared with
the example of the current methods and environmental
performance evaluation in Fig. 1. The principal differ-
ence is that no characterisation is performed today. The
indicators have to be derived from the inventory directly.
Some of the indicators in the suggested method may,
however, also have to be collected from the inventory,
if aspects cannot be aggregated in a characterisation.

The classification will be of greater importance in the
suggested method than the description of impacts in the
present procedures. The reason for this is that the assess-
ment will be partly performed based on criteria connec-
ted to prioritised environmental issues in the suggested
method. Hence, what will actually be assessed will be
the significance of the impact categories. A knowledge
of which aspects contribute to which impact categories
is thus important, since the significant aspects will be
those classified to a significant category. However, it
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Fig. 5. Overview of suggested method in relation to EPE and estab-
lishment of objectives and targets.

may be necessary to prioritise the aspects that should be
given primary consideration. The current description of
impacts facilitates the assessment only occasionally,
since the criteria seldom correspond to a certain environ-
mental issue and the descriptions often are very brief.
The reason why the characterisation is not placed
directly beneath the classification in Fig. 5 is that the
aggregation of substances made in the characterisation
will not be part of, or facilitate the assessment. Prioritis-
ation and assessment of significant environmental issues
based only on the size of the quantified potential impacts
will not be possible, as they represent totally different
effects in the environment. Other factors will have to be
considered for this purpose, primarily the condition in
the recipient. In addition, it may not be possible to con-
vert all aspects classified to an impact category into com-
mon units either, but the significance of these still has
to be assessed. The application of the characterisation
results is instead to measure the environmental perform-
ance, which entails comparison of the category results
from year to year and comparison between different
business units. For the benchmarking process, the site-
independent characterisation factors used in the model
makes the comparison easier, since no local conditions
are taken into account. If results from the EPE were only
to be used within each unit, site-independent characteris-
ation factors would probably not be the best choice, since
the results show potential environmental impact rather
than the actual impact. But in this case, benchmarking
between units is prioritised.

5.6. Implementation

As mentioned, many concepts in the method sug-
gested already exist to some extent within the units. This

is an advantage, as it will simplify the implementation
of the method. It will be necessary to compile the infor-
mation in one place or give references to where the
information is provided. To enable this, a detailed inven-
tory may have to be performed to survey information
that currently exists and where it is documented, as well
as what needs to be added or revised. Before the
implementation of any method, it will also be important
to train personnel with respect to why and how the
method should be utilised, as well as the functions and
theories of the classification and characterisation.

The information about the environmental aspects and
the procedures for dealing with them is currently often
registered in different documents. General information,
e.g. explaining purpose, procedures and responsibilities,
is usually given first with references to appendices where
the aspects are compiled and assessed. How the concepts
in the method outlined in Fig. 5 are reported on is
optional and depends on what is the most practicable.
With a division of the information as mentioned above,
it would however be natural to add the Definition of
scope and system boundaries in the first document sum-
marising the general information. The other concepts in
the method could be included in the appendices where
the aspects are compiled. The description of the external
systems could possibly also be included here, instead of
in the general document as part of the definition of the
scope and system boundaries. External systems could be
treated as the internal unit processes as far as possible,
depending on the availability of information. The recipi-
ent descriptions will have to be compiled separately, but
with references included in the register in which the
aspects are compiled.

When the identification and assessment of the aspects
are carried out department-wise, the unit process
descriptions and data documentation in the method sug-
gested should be the responsibility of the respective
department. Since the classification aims at facilitating
the assessment, this should thus also be performed
department-by-department. All other concepts in the
method could be the responsibility of the environmental
manager or the environmental department.

6. Conclusions

Implementing the method outlined in this paper
initially means an increased workload. However, most
of the information required by the method already exists,
somewhere within the business units, which will facili-
tate implementation. Further, the elements included in
the method, e.g. well-defined system boundaries, unit
process descriptions, and metadata, constitute infor-
mation that will not have to be frequently updated, as
this type of information does not change much from year
to year. The quantity of the released or consumed sub-
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stances will have to be registered and compiled yearly,
but this should already be performed at present and thus
not mean very much extra work. After an initial peak,
the workload can hence be expected to decline. The
initial work performed to structure the documentation
could actually be seen as an investment, since well-docu-
mented information will facilitate data handling or trac-
ing information or errors. In addition, making the infor-
mation more available in a transparent and stringent
manner will be a necessity to achieve credibility. Making
the identification of the aspects reproducible is only the
first step towards credibility, but it will not be sufficient.
The assessment will have to be revised as well, as it is
not reproducible or consistent at present.

For the purpose of evaluating environmental perform-
ance, use of the aggregated results from a characterisation
has been suggested in this paper. However, before such
characterisation is performed, the uncertainties of the
selected models must be assessed in detail. It can also be
argued that the use of characterisation results for evaluat-
ing environmental performance might reduce staff com-
mitment with regard to the use of EMS within the units,
since the improvements will not be obvious. A reduction
in the characterisation results, e.g. global warming poten-
tials, might be experienced as more abstract than
decreases in the amounts of a released substance. If it is
made clear that the characterisation results are connected
to a specific environmental issue, this should not pose a
problem. The sizes of the calculated potentials are either
measurable or comparable between different years in the
same way emission quantities are, for which reason
improvements should be recognisable. It might even be
advantageous to use characterisation results, as the con-
nection to the environment will be more obvious, which
might not always be the case when amounts of released
or consumed substances are used.

Since not all aspects can be aggregated in a character-
isation, due to the lack of well-established characteris-
ation models, it will also be necessary to investigate how
such aspects should be handled in this process. The
uncertainties of the characterisation models must also be
assessed, as mentioned above. It is also important to
investigate which impact categories should be used in
the classification and how the aspects should be sorted
into these categories. Impact categories are essential to
facilitate the assessment. In its present form, the assess-
ment will have to be improved, if possible with a
stronger connection to the condition of the recipient.
Which assessment criteria to use and how, should also
be investigated.

A continuance of the work described in this paper is
expected. What will be needed is an inventory of the
existing documentation procedures and information
flows. This knowledge can thereafter be used as a basis
when developing the method further, primarily the data
documentation and process descriptions in the inventory

and the definition of scope and system boundaries. Some
concepts may have to be added and others revised.
Finally, how the information should be structured within
the units will also have to be investigated; however, this
may be performed differently between the units.
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Abstract

Research is lacking on the process of identification and assessment of environmental aspects in an environmental management
system (EMS) context. The aim of this paper is to contribute knowledge by identifying factors of importance for the process that
can be used as a basis when developing existing methods for identification and assessment of environmental aspects. The empirical
base is quantitative and qualitative data from 46 ISO 14001-certified or EMAS-registered organizations from three counties in
Sweden. Problem areas are also identified through a review of the concept literature in the EMS area. Six important areas where
the identification and assessment process can be improved are identified: the definition of environmental aspects, the procedures
for update of aspects, the aggregation of aspects, the exclusion of business considerations in the assessment, employee and stake-
holder participation, and the competence levels of people involved in the process. Since the empirical data is taken from Swedish
organizations, the results of this study are valid for Swedish conditions and may not be valid for other countries.
© 2003 Elsevier Science Ltd. All rights reserved.

Keywords: Environmental Management Systems (EMS); ISO 14001; Environmental aspects; Swedish organizations

1. Introduction

In working systematically with environmental issues
in Swedish organizations the concept that is most com-
monly employed is that of the Environmental Manage-
ment System (EMS). Most of the EMSs in Swedish
industry are implemented according to the international
standard ISO 14001 or the EU-regulation Eco-manage-
ment and audit scheme (EMAS). At the time for this
study, the total number of ISO 14001-certified or
EMAS-registered organizations in Sweden were a little
less than 1000 [1].

The implementation of an ISO 14001-based EMS usu-
ally starts with an initial review of the present situation.
The review includes an inventory of all environmental
aspects, relevant laws and regulations and existing
environmental procedures. The initial review forms the

∗ Corresponding author. Tel.: +1-46-920-491398; fax: +1-46-920-
91697.

E-mail address: thomas.zobel@sb.luth.se (T. Zobel).
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basis for the environmental policy, environmental objec-
tives and targets and environmental management pro-
grams. The system is then built up by documented pro-
cedures and instructions controlling activities related to
the most significant environmental impacts. When the
system is implemented, system audits are made to check
the efficiency of the system and management carries out
a management review to check the system and improve-
ments [2,3].

Elements of the system in which environmental
aspects are identified and significant aspects are determ-
ined, are, without a doubt, the most important parts of
the standard and the EMS, since these elements deter-
mine the shape and focus of the entire EMS [4,5,6]. The
role of the significant aspects is illustrated in Fig. 1. The
significant aspects form the basis for establishing
environmental objectives, targets and programs. The
relation of the significant aspects to the environmental
policy is not as clearly stated in ISO 14001 as the
relation to the objectives, but to be able to establish a
suitable environmental policy an organization must be
aware of its significant aspects. In addition, the signifi-

http://www.cleanerproduction.net
mailto:zobel@sb.luth.se
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Fig. 1. The role of environmental aspects in an EMS based on specifications in ISO 14001 and ISO 14004 [2,3].

cant aspects are instrumental in determining which indi-
viduals should get additional environmental training and
which procedures and instruction should be documented.
The environmental aspects are also the starting point
when establishing environmental performance indicators
(EPI), which help the organization to evaluate its
environmental performance.

2. Aims of the study

Research is lacking on the process of identification
and assessment of environmental aspects in an EMS con-
text. Therefore, little is known about how organizations
have interpreted the specifications in ISO 14001 and for-
med their process of identifying and assessing environ-
mental aspects. Better knowledge about how organiza-
tions are treating the environmental aspects of ISO
14001 is a condition for developing new and better
methods. The general aim of this paper is to contribute
some knowledge that can form the basis for development
of better methodologies. A more specific aim is to ident-
ify factors of importance when identifying and assessing
environmental aspects within an EMS context. To be
able to reach the goals of this study, a relatively large
empirical base is needed. Empirical data were collected
through multiple case studies. Table 1 summarises the
key features of the case organizations.

3. Methods

3.1. Selection of case organizations

The study was carried out from November 1999 to
May 2000. Empirical data from a total of 46 organiza-

tions were collected from organizations in the counties
of Västerbotten and Norrbotten in the north of Sweden
and Jönköping in the south. A large number of case stud-
ies were chosen, making it possible to also collect and
analyse quantitative data. Two areas were chosen to
make it possible to analyse geographical differences1.
The organizations were selected according to two major
criteria. First, the organizations should be located in
Norrbotten, Västerbotten or Jönköping. Secondly, the
organizations should have implemented an EMS accord-
ing to the requirements in ISO 14001 and/or EMAS by
November 1999. Two Internet-based registers containing
certified/registered organizations in Sweden were orig-
inal sources [7,8]. The two criteria were applied to the
registers, resulting in a total of 60 relevant organizations.
Fourteen organizations were unable to participate, while
eight agreed to answer a questionnaire but did not have
time for a visit.

3.2. Research design

The aim of this paper is to contribute information so
that new theories can be built, rather than to test existing
theory. According to Jensen (1995), a qualitative
research approach is suitable in this case [9]. Jensen’s
suggestion is followed in this paper, but the qualitative
approach is complemented with quantitative data when
possible.

The qualitative data were obtained mainly through
interviews and studies of documentation. On-site obser-
vations were also used, but mainly to get an understand-
ing of the nature of the activities and their environmental

1 The counties of Västerbotten and Norrbotten are in this paper
treated as one geographical area.
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Table 1
Characteristics of the case organizations (1euro = USD 0.91; August 29, 2001)

Case Code Line of business No. of Annual EMS basis
NACE emp. turnover

106∗Euros

Norrbotten/Västerbotten
a 27 Manufacture of basic metals 350 65.2 ISO 14001
b 24 Manufacture of chemicals and chemical products 32 9.0 ISO 14001

60 Land transport/ transport via pipelines
c 14 Other mining and quarrying 50 0.1 ISO 14001

26 Manufacture of other non-metallic mineral products
d 22 Publishing, printing and reproduction of recorded media 32 3.9 ISO 14001
e 20 Manufacture of wood and of products of wood and cork, except 85 – ISO 14001/EMAS

furniture/manufacture of articles of straw and plaiting matter
f 28 Manufacture of fabricated metal products, except machinery and equipment 95 2.3 ISO 14001/EMAS

36 Manufacture of furniture/ manufacturing n.e.c.
g 21 Manufacture of pulp, paper and paper products 470 134.8 ISO 14001/EMAS

24 Manufacture of chemicals and chemical products
h 40 Electricity, gas, steam and hot water supply 102 343.5 EMAS
i 37 Recycling 90 – ISO 14001
j 34 Manufacture of motor vehicles, trailers and semi-trailers 2200 – ISO 14001
k 20 Manufacture of wood and of products of wood and cork, except furniture/ 200 ISO 14001

manufacture of articles of straw and plaiting matter
l 34 Manufacture of motor vehicles, trailers and semi-trailers 640 81.7 ISO 14001
m 28 Manufacture of fabricated metal products, except machinery and equipment 58 7.7 ISO 14001

51 Wholesale trade and commission trade, except of motor vehicles and motorcycles
Jönköping

n 21 Manufacture of pulp, paper and paper products 100 12.5 ISO 14001/EMAS
25 Manufacture of rubber and plastic products

o 31 Manufacture of electrical machinery and apparatus n.e.c. 250 13.1 ISO 14001
p 36 Manufacture of furniture/manufacturing n.e.c. 250 6.6 ISO 14001
q 27 Manufacture of basic metals 43 10.4 ISO 14001/EMAS
r 34 Manufacture of motor vehicles, trailers and semi-trailers 170 1.5 ISO 14001

29 Manufacture of machinery and equipment n.e.c.
s 28 Manufacture of fabricated metal products, except machinery and equipment 93 8.6 ISO 14001
t 24 Manufacture of chemicals and chemical products 350 96.6 EMAS
u 33 Manufacture of medical, precision and optical instruments, watches and clocks 120 – ISO 14001
v 27 Manufacture of basic metals 1500 238.3 ISO 14001

28 Manufacture of fabricated metal products, except machinery and equipment
74 Other business activities

w 25 Manufacture of rubber and plastic products 400 106.7 ISO 14001
x 31 Manufacture of electrical machinery and apparatus n.e.c. 650 74.6 ISO 14001/EMAS
y 60 Land transport/ transport via pipelines 175 15.8 ISO 14001

63 Supporting and auxiliary transport activities/ activities of travel agencies
z 28 Manufacture of fabricated metal products, except machinery and equipment 72 – ISO 14001
aa 28 Manufacture of fabricated metal products, except machinery and equipment 170 22.4 ISO 14001
bb 63 Supporting and auxiliary transport activities/activities of travel agencies 211 – ISO 14001
cc 31 Manufacture of electrical machinery and apparatus n.e.c. 380 68.8 ISO 14001/EMAS
dd 70 Real estate activities 40 13.7 ISO 14001
ee 51 Wholesale trade and commission trade, except of motor vehicles and motorcycles 12 1.9 ISO 14001
ff 29 Manufacture of machinery and equipment n.e.c. 550 – ISO 14001

28 Manufacture of fabricated metal products, except machinery and equipment
51 Wholesale trade and commission trade, except of motor vehicles and motorcycles

gg 20 Manufacture of wood and of products of wood and cork, except 33 11.0 ISO 14001
furniture/manufacture of articles of straw and plaiting matter

51 Wholesale trade and commission trade, except of motor vehicles and motorcycles
hh 20 Manufacture of wood and of products of wood and cork, except furniture/ 70 19.6 ISO 14001

manufacture of articles of straw and plaiting matter
ii 29 Manufacture of machinery and equipment n.e.c. 175 15.8 ISO 14001
jj 34 Manufacture of motor vehicles, trailers and semi-trailers 230 21.4 ISO 14001
kk 51 Wholesale trade and commission trade, except of motor vehicles and motorcycles 20 5.4 ISO 14001
ll 28 Manufacture of fabricated metal products, except machinery and equipment 65 7.0 ISO 14001



16 T. Zobel, J.-O. Burman / Journal of Cleaner Production 12 (2004) 13–27

aspects. The on-site observations were also used for
establishing a good relationship with the respondent. It
is necessary for the respondent to completely trust the
interviewer, since this will facilitate the release of
internal documents for later studies. In all cases studied,
the environmental manager was the respondent. The
environmental manager is the obvious choice in this
case, since he/she is usually responsible for the identifi-
cation and assessment of environmental aspects. The
interviews were carried out as open interviews, but the
interviewing process could not be regarded as in-depth
interviewing, since the respondents mainly described
existing facts about the EMS and the environmental
aspects. Standardised interview schemes were used, but
the managers also got the opportunity to speak freely
about how they experienced working with environmen-
tal aspects.

All qualitative data were coded and analysed using the
computer software Q.S.R. NUDIST.

In addition to the qualitative data, quantitative data
was also collected from the case organizations. Since a
qualitative research approach was prioritized, the organi-
zations were not randomly selected. One should there-
fore, be careful to generalize from the results in this
paper. Simple regression analyses were used to analyse
some of the quantitative data.

It should be noted that since all the empirical data are
taken from Swedish organizations, the result of this
study are valid for Swedish conditions only.

3.3. Validity and reliability

The research design in this study has been chosen to
make the construct, internal and external validity, as high
as possible. Recommendations by Yin (1994) are fol-
lowed [10]. According to Yin, construct validity is
increased by the use of multiple sources of data. The data
in this study were collected through interviews, literature
reviews, documentation studies and on-site observations.
To ensure the internal validity, a so-called triangulation
approach was used, making it possible to compare differ-
ent sources with each other [11]. The requirements for
external validity were fulfilled through comparison of
the findings from the 46 different case organizations.
The collected data have also been compared to relevant
sections in the concept literature.

The gathering of information from several different
sources increases not only the validity but also the
reliability [12]. However, it is not possible to achieve
full reliability, since the research process is largely
influenced by the author’s frame of mind.

4. Environmental aspects in concept literature

The specifications in ISO 14001 contain requirements
that have to be fulfilled before third-party certification

can be achieved, but the methods used to meet these
requirements are optional [2,4]. The adopted methods for
identification and assessment of environmental aspects
can therefore differ considerably between different
organizations. It is difficult for an organization to fully
satisfy the specified requirements in the standard, since
guidelines for how this is to be accomplished are larg-
ely missing.

Organizations with EMAS-based EMSs have experi-
enced the same problems with environmental aspects as
organizations with ISO 14001-based EMSs because the
first EMAS-regulation also lacked guidance in the area
[13]. However, the EMAS-organizations get some guid-
ance in the new EMAS-regulation, EMAS II, but this
information will most probably not be enough [14].

Organizations needing ideas for their evaluation pro-
cess often turn to other organizations or environmental
consultants for help. They usually also search for tips in
one or several EMS guidebooks available on the market.
These guidebooks or concept literature are often written
by authors with a long history in environmental manage-
ment, often as consultants. A small sample of the con-
cept literature has been reviewed with the purpose of
getting a picture of the author’s views on the EMS
element environmental aspects and to study their rec-
ommendations.

There is agreement among the authors that environ-
mental aspects are one of the most important elements
in an EMS. Whitelaw (1997) even goes as far as to call
it ‘the most important part of the Standard’ [5]. There
is also agreement that working with environmental
aspects is somewhat confusing for organizations and that
it is one of the most problematic parts of the EMS
implementation. The two most commonly expressed
problem areas are the definition and assessment of
aspects.

Many organizations have difficulty interpreting the
definition of an environmental aspect in ISO 14001, stat-
ing that an environmental aspect is an ‘element of an
organization’s activities, products or services that can
interact with the environment’ [2,6,15,16]. An aspect is
often confused with the activity connected to the aspect.
According to Woodside and Aurrichio (1998), it is hard
to get agreement as to what constitutes an aspect vs. an
activity; thus they conclude that there is no right or
wrong way to define it [16]. Brorson and Larsson (1999)
take a somewhat different approach. They divide a spe-
cific environmental aspect into several ‘circumstances’,
where ‘circumstances’ includes activities, operations,
products and services that can cause environmental
impact [17]. For most authors, an environmental aspect
is connected to a direct environmental impact. Thuning
(1999) has a somewhat different view. He divides
aspects into those originating from the production sys-
tem (direct aspects) and those originating from the man-
agement system (indirect aspects) [18]. According to
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Thuning, examples of indirect aspects might include
competence, demands on suppliers or environmental
complaints. The terms ‘direct’ and ‘indirect’ aspects are
recognized from EMAS II, but they have a different
meaning in the regulation [14]. In EMAS II, the meaning
of the terms is connected to the degree at which an
organization can control the aspects.

Most authors suggest that the identification of aspects
should be done in an environmental review, but they also
stress the importance that organizations should not see
the identification of aspects as a one-occasion process.
However, advice on how, and how often an update of
the aspects should be done is rare. Focus lies on the
initial identification, for which the advice in the literature
is much more extensive. Some authors, for example
Tibor and Feldman (1996) and Schoffman and Tordini
(2000), suggest initial identification of aspects associated
with regulatory and legal requirements, with the motiv-
ation that these regulations already reflect the most
important environmental aspects [15,19]. However,
identifying aspects in areas not regulated is more diffi-
cult, and must be dealt with in a different way. For
aspects in non-regulated areas, some authors prefer a
process-oriented approach, whereby the main processes
in an organization are identified as a first step. When
this is done, environmental aspects associated with each
main process can be identified [15,20]. Roberts and Rob-
inson (1998) go a step further when they suggest that
the main processes should first be separated into smaller
process steps before the environmental aspects for each
of the individual process steps are identified [21]. How-
ever, a simpler approach dominates in which authors use
the formulation in ISO 14001 stating that the organiza-
tion must establish and maintain procedures to identify
the environmental aspects of its activities, products, and
services as a point of departure [16,19,22]. According to
this suggestion, organizations should consider areas such
as emissions to air, releases to water, waste management,
contamination of land, etc., when they identify aspects
directly from activities, products or services that may
have an environmental impact.

The difficulties in the assessment are due to the
absence of any universal measure for comparative
assessment of different environmental impacts [5]. Since
no universal measures exist, this process is associated
with a great deal of subjectivity [5]. Subjectivity makes
the outcome of the process, the significant aspects, very
dependent on the people conducting the assessment. A
variety of methods are used for the assessment of
aspects, since ISO 14001 leaves the method for estab-
lishing significant aspects open for each individual
organization. Woodside et al. (1998) suggest that avail-
able assessment methods can be divided into three differ-
ent approaches: consideration of selected documented
criteria without any weighing factors, consideration of
selected documented criteria with weighing factor and

judgement of environmental professionals [16]. Accord-
ing to Whitelaw (1997), the most widely used are a
method based on criteria with weighing factors, where
risk assessment is also considered [5]. Risk assessment
has, in this case, two components: the likelihood of an
incident and the gravity of the incident. Most authors
suggest assessment criteria, even if they do not always
suggest any direct method. The most commonly sug-
gested criteria are:

� The scale of the impact;
� The severity of the impact;
� The probability of occurrence;
� The permanence of impact;
� The actual or potential regulatory/legal exposure;
� The difficulty of changing the impact;
� The concerns of stakeholders.

Authors are clearly divided into two groups: the ones
that only suggest environmental concerns when
assessing the aspects and the ones that also suggest busi-
ness concerns. Authors suggesting business concerns are
probably influenced by ISO 14004, in which different
business concerns as well as environmental concerns are
suggested for the aspect assessment [3]. Others, not
using business concerns for the assessment, are probably
more focused on the formulation in ISO 14001, stating
that, “A significant environmental aspect is an environ-
mental aspect that has or can have a significant environ-
mental impact” [2]. Even though the standard through
this definition does not actually say, that it is not allowed
to take business concerns into the assessment process,
the definition makes it possible for readers to interpret
the standard so that only environmental concerns can
form the basis for determining which aspect should be
regarded as significant environmental aspects. Whitelaw
(1997) uses only environmental concerns in the assess-
ment, but he also adds two extra factors to the process:
if an aspect is associated with legislative requirements
or if there is a lack of information on which to make
a satisfactory appraisal, the aspect should automatically
become a significant environmental aspect [5].

The focus on different tools and concepts is common
to all books in the review. In other words, the authors
concentrate on how the identification and assessment of
environmental aspects should be carried out. The ques-
tion of who should do it is most often left open. How-
ever, it is fairly obvious that most authors think that
environmental aspects are an issue for top management
or a single representative of top management. Schoffman
and Tordini (2000) are the clearest exception [15]. They
state, “It is important not to assume that upper manage-
ment alone can identify an organization’s environmental
aspects”. Instead, they suggest that input from all levels
in an organization and as many functions as possible
is important to adequately identifying aspects. Whitelaw
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(1997) agrees with Schoffman and Tordini when he
states that individuals that have been employed for many
years should participate in the identification process,
since they have collected a wealth of useful knowledge
over the years [5]. Both Schoffman and Tordini and
Whitelaw suggest the use of questionnaires [5,15].

The information on who should perform the environ-
mental aspect assessment is even scarcer than for the
identification. Woodside et al. (1998) are the only
authors in the review mentioning the performers of the
assessment. They suggest that the determination of sig-
nificant aspects should be based on the judgement of the
Environmental Operations Officer and the Environmen-
tal Coordinators, with advice from other professionals,
as needed [16].

5. Environmental aspects in the case organizations

5.1. Definition of environmental aspect

In the review of the concept literature, several authors
state that many organizations have difficulty defining
‘environmental aspect’. This was also found to be true
among the case organizations. In fact, almost every
organization seems to have its own special definition.
The definition in ISO 14001 is sometimes used in
internal documents, but it is often obvious that the
organization has not understood the meaning of the
definition in the standard.

The most common way of defining environmental
aspect is to relate it to production activities. Organiza-
tion m is a typical example of this (See Fig. 2a). Here,
the aspects are a result of one or several aggregated
activities. Other organizations, for example Organization
e, prefer to see their aspects as activities (See Fig. 2b).
A combination of these two examples also exists.

Woodside et al. (1998) conclude that, since it is hard
to get agreement as to what constitutes an aspect vs. an
activity, there is no right or wrong way to define it [16].
Many of the case organizations seem to agree with
Woodside et al., and they do not even try to establish a
definition of their own. It is therefore hard for an external
viewer to see what the actual aspects are. Organization
gg’s register of environmental aspects is a good example
of this phenomenon (See Fig. 2c). Organization gg’s
way of treating environmental aspects shows similarities
to the way suggested by Brorson and Larsson (1999), in
which aspects are divided into several ‘circumstances’
that can cause environmental impact [17]. A similar
approach is taken by Organization x. In their register,
an aspect includes a complete description of a situation
or problem with possible environmental impact. Another
organization that avoids defining environmental aspects
is Organization g. Their solution to document their
aspects is illustrated in Fig. 2d. Organization g has man-

aged not to define environmental aspect, but still
includes everything according to the definition in ISO
14001. An environmental aspect can in this case be an
operation, a product/service, or emissions, wastes and
resource depletion.

Most organizations only identify production-oriented
aspects, but some exceptions exist. Organization b, t,
and u do not divide their aspects into direct or indirect
aspects as does Thuning (1999), but they have identified
some aspects that could be regarded as indirect [18].
Examples of such aspects are information and advice,
portion environmentally related issues in training ses-
sions, number of research projects containing environ-
mentally related issues, language problems between
foreign truck drivers and personnel at the goods office
and out-of-date environmental instructions. These kinds
of indirect environmental aspects are more often found
in smaller or service-oriented organizations than in
industrial companies. Many of the industrial companies
seem to be stuck in an old definition of aspect that orig-
inated at a time when the focus was only on compliance
and control. It seems as if the smaller firms actually have
an advantage in that they are not used to working closely
with the authorities and it is easier for them to under-
stand the wider definition of environmental aspect within
the EMS.

5.2. Identification of environmental aspects

5.2.1. Initial identification and update
The environmental aspects are often initially identified

in an environmental review. When the aspects are ident-
ified in the initial review, they are closely connected to
the review. In some cases, the aspects are only docu-
mented within the initial review document and nowhere
else in the EMS. This may be a sign that the identifi-
cation is seen as a one-occasion process. An extract from
Organization t’s procedure regarding environmental
aspects illustrates this.

Identification of environmental aspects: An initial
environmental review has been carried out, in which
Organization t’s activities with impact on the environ-
ment were identified. The relevant register of environ-
mental aspects is placed in document X.

If an external consultant does the initial review, it is
even more likely that the aspects will not be updated in
the near future, since important experience is lost to the
organization when the consultant leaves the organiza-
tion. However, most organizations have established a
separate register for the aspects. Often, they also have a
documented procedure for the identification process,
even though these procedures tend to be mostly focused
on the assessment of aspects. These procedures almost
always contain a statement that the organization’s
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Fig. 2. (a) Example from Organization m’s register of environmental aspects. An environmental aspect is a result of one or several aggregated
production activities. (b) Example from Organization e’s register of environmental aspects. An environmental aspect is equal to an activity. (c)
Example from Organization gg’s register of environmental aspects. An environmental aspect is a circumstance, which can have environmental
impact. (d) Example from Organization g’s register of environmental aspects. Environmental aspect is not clearly defined. It can be an operation,
a product/service or emissions, wastes and resource depletion.

environmental aspects are continually updated, but it is
seldom stated how this update is organized. This finding
corresponds well to the content in the concept literature,
which seldom states how the aspects should be updated.

Four different occasions are identified in the case
organizations as opportunity or need for an up-date of
the register for environmental aspects:

� Changes or new projects inside the organization:
– Processes/methods,
– Buildings and production equipment,
– Chemicals/ raw materials,
– Products,
– Transports.
� External changes affecting the organization:
– Laws, regulations and other demands,
– New findings in environmentally related research,
– Supplier’s environmental impact.
� Internal and third-party environmental audits;
� Fixed occasions (e.g. before management review).

Generally, larger organizations tend to be better at
documenting their process for updating aspects than

smaller ones. Most larger organizations have specially
documented procedures for environmental control and
up-date of environmental aspects in new projects. These
procedures often contain some kind of checklist to be
used by the project leader or the person responsible for
environmental issues in the project. Often, the expertise
of the environmental manager is also brought to bear in
such projects. However, only a few of the case organiza-
tions have a detailed procedure describing the process
of identification of environmental aspects. This is rather
surprising, considering that most organizations have a
large number of detailed procedures covering everything
from waste management to instruction for the manage-
ment review.

Smaller organizations usually update their aspects
once a year, usually before an annual management
review. The update does not follow specification in any
procedure and the method used is often some sort of
brainstorming among the members of the executive com-
mittee or the environmental council. Even if larger
organizations have procedures for continual update of
aspects, it seems as if most changes do not affect the
environmental aspects. Only 18% of the case organiza-
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tions in the county of Jönköping and 13% of the case
organizations in the counties of Norrbotten and Väster-
botten claim to change their register of aspects more than
once a year. Once a year is the dominating interval for
update (73% for Jönköping and 87% for
Norrbotten/Västerbotten).

When the organizations initially identify and update
their environmental aspects, they use a number of differ-
ent sources to get information (see Table 2). Table 2
shows that the most common information sources or
information gathering techniques are direct measure-
ment, external audits or reviews, regulatory environmen-
tal reporting, purchasing documents and interviews and
observations. The organizations in the two geographical
areas seem to use the same type of information sources
or information gathering techniques to the same extent,
with two exceptions: external audits or reviews and
interviews and observations. The organizations in
Norrbotten and Västerbotten do not use external help to
the same extent as the organizations in Jönköping. This
might be explained by the fact that the environmental
consultancy firms in the north have not yet developed
services in the EMS area as they have in the south. The
organizations in Norrbotten and Västerbotten use
employee interviews more often than organizations in
Jönköping and therefore, also involve their employees
in the identification process more often. An explanation
for this has not been found.

5.2.2. Organization and structure
When an organization identifies its environmental

aspects, it has to organize and structure them in some

Table 2
Sources for identification of environmental aspects used by the case
organizations. The areas originate from 21 organizations from Jönköp-
ing and 16 organizations from Norrbotten and Västerbotten

Sources Jönköping Norrb./
(%) Västerb. (%)

Direct measurements 86 88
External audits or reviews 67 31
Regulatory environmental reporting 62 44
Purchasing documents 57 56
Inventory and production reports 43 31
Suppliers and contractors 38 31
Customers, consumers and other 38 38
stakeholders
Interviews and observations 33 69
Scientific studies 24 13
Branch organizations 14 19
Government authorities, academic 14 13
institutions, and NGOs
Documentation from training 14 6
Other sourcesa 24 19

a Includes internal environmental audits or reviews, information on
chemical products, information from group level, other organizations
within the group, standards and financial information.

way. The method differs greatly among the case organi-
zations. The two most common ways to structure the
aspects are the process-oriented approach, suggested by
Sayre (1996), Schoffman and Tordini (2000) and Rob-
erts and Robinson (1998), and a structure based on dif-
ferent environmental areas [15,20,21]. Organization g is
a good example of an organization using a process-ori-
ented approach, even if they sometimes express a pro-
cess as equipment or a department. Some examples of
processes in Organization g, in which environmental
aspects are divided, are administrative work, wastewater
system, bleaching, construction, central workshop,
department of chlorine-dioxide and contractors. Organi-
zation l is typical for an organization with an environ-
mental area approach. Some of the areas in their register
of environmental aspects are consumption and handling
of chemicals, consumption and handling of production
materials, consumption of energy and use of transports.

Three other major approaches to structuring environ-
mental aspects have been found among the case organi-
zations; no classification at all, classification by func-
tions or departments, and classification by environmental
areas according to Brorson and Larsson (1998) [17]. The
more ambitious aspect identification and structure
approaches among the case organizations occur more
often in larger industrial companies than in smaller or
service-oriented organizations. Organization a is a good
example of a larger industrial company with a very seri-
ous and ambitious approach. In Organization a, the
environmental aspect identification is based on mass-
and energy balances for all main processes and individ-
ual process steps. The processes and process steps are,
in turn, classified according to the process owners, which
in this case are different organization functions. Organi-
zation a has also succeeded in quantifying most of its
environmental aspects, which is another problematic
area for most organizations. It seems as if most organiza-
tions make it a priority to identify as many aspects as
possible, instead of using resources and time to quantify
the ones already identified. Even if Organization a and
some of the other case organizations are good at quan-
tifying their aspects, they are worse at stating their orig-
inal sources of information and information of data qual-
ity. Lack of information about original sources and data
quality affect the transparency of the identification pro-
cess and make it hard for people not directly involved
in the process to understand it [4].

5.2.3. Aggregation
Another area, where the case organizations differ gre-

atly is the aggregation of environmental aspects. For
example, in some organizations, all non-hazardous
wastes are aggregated and later assessed as one single
environmental aspect, whereas in other organizations, all
individual types of non-hazardous waste such as paper,
plastic, organic matter, etc. are assessed as separate
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aspects. Another aggregation choice an organization has
to make is whether to assess aspects directly connected
to every individual function or process or to add up
aspects and assess the aspects on the organizational
level. The latter is the most frequent choice among the
case organizations, but it is obvious that the aspect
aggregation issue is problematic for the organizations.
Owing to the different levels of aggregation in the case
organizations, the total numbers of environmental
aspects differ greatly among the case organizations.
Organization gg, for example, has only eight environ-
mental aspects while Organization g has a total number
of 286. The quality and environmental manager in
Organization jj states that they initially chose a relatively
ambitious approach with no aggregation of aspects at all,
resulting in a very difficult assessment process.

5.2.4. Employee participation
The different aspect identification approaches chosen

by the case organizations require different internal
environmental networks. Usually, smaller organizations
do not have internal environmental networks; instead,
the environmental manager does much of the work
him/herself, often with informal or formal support from
employees throughout the organization. A frequently
used method for identification of aspects in smaller
organizations is brainstorming sessions involving the
whole or parts of the executive committee. Larger
organizations, on the other hand, often establish some
kind of environmental network to spread the responsi-
bility for the aspect identification process. Usually, the
heads of each department are esponsible for identifying
aspects connected to their departments, or they appoint
someone else within the department for this task. In
some cases; however, environmental managers assume
the entire responsibility and do all the work themselves.
It might be a disadvantage to keep the identification as
a top management issue, mainly because the process pro-
vides an excellent opportunity for increasing the
environmental awareness and competence among
employees and middle managers.

Employee awareness and commitment to environmen-
tal issues is often mentioned in the literature as an
important factor for EMS success [3,17,23]. An
increased level of commitment to and awareness of
environmental issues could be reached through
employee involvement in any part of the EMS, but it
would probably be better to involve employees in the
policy deployment process as soon as possible, in the
process of identification and assessment of aspects [24].

Figs. 3a and 3b illustrate the fraction of employees
involved in the identification process in relation to the
size of the company. A simple regression analysis shows
that there is a statistically significant relationship
between the percentage of employees involved in the
identification process and the size of the organization at

Fig. 3. (a) Relation between percentage involved employees in the
identification process and organization size for Norrbotten and Väster-
botten. The graph data originate from 14 organizations from
Norrbotten and Västerbotten. (b) Relation between percentage
involved employees in the identification process and organization size
for Jönköping. The graph data originate from 19 organizations from
Jönköping.

the 95% confidence level. The correlation coefficients
are �0.53 and �0.49 for the counties of
Norrbotten/Västerbotten and Jönköping, respectively.
The magnitude of the correlation coefficients indicates
a moderately strong relationship between the variables.
Figs. 3a and 3b show that smaller organizations are
somewhat better then larger ones at involving employees
in the identification process.

5.3. Assessment of environmental aspects

The assessment of environmental aspects is often
regarded as part of the same process as the identification,
and a new assessment is often done right after an update
of the register of aspects. Some organizations do, how-
ever, separate the two, probably because the assessment
process is more complicated and the assessors need a
higher level of competence than the people involved in
the identification. As with the identification, once a year
is the dominating interval for reassessment of the aspects
(86% of the case organizations in Jönköping and 80% of
the case organizations in Norrbotten/Västerbotten). Not
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surprisingly, many of the environmental mangers in the
case organizations state that the initial assessment was
hard and confusing, but as they got better at working
with their assessment model, it got much easier.

5.3.1. Methods and tools for assessment
ISO 14001 and EMAS do not make any suggestions

as to how the environmental aspects should be assessed,
only that the organization has to consider its significant
aspects when establishing its environmental objectives
and targets [2]. The form of the assessment is therefore
up to every organization wanting to be certified or regis-
tered [4].

Since every organization can construct its own assess-
ment method, the methods differ widely. Of all the case
organizations studied, no two organizations used the
exact same method. However, similarities between the
methods existed, and it is possible to classify them in
the following categories:

1. No tool, but documented assessment criteria;
2. Tool with several assessment criteria. Each criterion

is assigned a value from a scale and the total sum
is calculated;

3. Tool with several assessment criteria. Each criterion
is assigned a value from a scale, and the numbers
are multiplied;

4. Tool with several assessment criteria, but with differ-
ent criteria depending on the type of environmental
aspect;

5. Tool for traditional risk assessment;
6. Assessment based on LCA-data.

One of the more common forms of assessment is to
document assessment criteria in a procedure and then
by some sort of brainstorming process rank the aspects.
Sometimes, the aspects are assigned a significance value.
This assessment type is done either by the environmental
manager alone, or more often by a small group including
members of the executive committee.

The most common tool for assessment is a matrix
model with a number of assessment criteria. For every
aspect, each criterion is assigned a value from a scale
and the total sum is calculated. The aspects with the
highest sum become the significant environmental
aspects. A variation on this approach is to multiply the
numbers for each criterion. The assessment criteria used
by the case organizations are shown in Table 3. It should
be noted that the assessment criteria in Table 3 are also
from organizations that do not use a matrix type of
assessment tool. The majority of the organizations using
this type of tool have a preset quantified limit, which an
aspect has to exceed to be considered significant. Some
organizations also have a special element in their tool
stating that aspects associated to regulatory specifi-
cations should always be considered significant. A preset

quantified limit will, at least theoretically, mean that the
total number of significant aspects can differ from year
to year, and if the limit is not continually changed, the
number of significant aspects will decrease. Some
organizations have solved this problem by not setting
any limit, but instead state that a certain number of the
highest ranks aspects will be established as significant
aspects.

The popularity of the matrix approach can probably
be explained by the fact that it is often recommended
by consultants and suggested by authors in the concept
literature. Another reason might be expectations from
third-party auditors. The environmental manager in
Organization z states that he would not dare not to use
some kind of quantifiable assessment tool, since this
would be difficult to justify for a third-party auditor.
However, the environmental manager in Organization z
is satisfied with the tool and feels that it is a big help
in the assessment process.

Some of the other environmental managers are not so
convinced of the usefulness of a quantifiable assessment
tool. They feel that they could probably get the same
results from just using their experience, competence and
the register of environmental aspects. In other words,
they could get the same result by using an approach
similar to the first method in the classification list above.
But in spite of their doubtfulness about the efficiency of
their assessment tools, they feel that the tool is useful
as a historic description of the assessment process and
the thoughts and discussions associated with that pro-
cess. The environmental managers have independently
reached the same conclusion as Ken Whitelaw, who
states, ‘it is important to remember that the scoring sys-
tem is not absolute — it is merely a means for the
organization to make sense of a very complex set of
environmental concepts and interactions’ [5].

The two last assessment methods were only used by
one organization each. The assessment based on LCA
data was not really a tool. The company had performed
an LCA for one of its products, and from the conclusions
drawn from this study, the significant aspects were estab-
lished. Risk assessment is often recommended in the
concept literature so it is somewhat surprising that it is
not more common in the case organizations. In this case,
assigned numbers for the criteria frequency and conse-
quence are multiplied to get a risk factor. The aspects
with the highest risk factor are then established as sig-
nificant aspects.

5.3.2. Environmental and business considerations
A significant environmental aspect is, according to

ISO 14001, “an environmental aspect that has or can
have a significant environmental impact” [2]. This defi-
nition can be interpreted in a way that the only criterion
that should be taken into consideration when assessing
the environmental aspects is how and to what extent the
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Table 3
Assessment criteria used by the case organizations. The areas originate from 23 organizations from Jönköping and 17 organizations from Norrbotten
and Västerbotten

Assessment criteria Jönköping (%) Norrbotten/Västerbotten (%)

Quantities 96 82
Extent of the environmental impact 96 59
Seriousness of the environmental impact 78 88
Public and neighbour attitudes 74 29
Regulatory. environmental permit 70 47
Consequences of not fulfilling laws and regulations 65 47
Technical or organizational problems 61 24
Employees attitude and suggestions from employees 57 47
Probability of environmental impact 52 71
Cost for environmental impact change 52 41
Customer attitude 52 29
Permanence of impact or damage 35 53
Conflicts with other activities and processes 30 12
Other factorsa 39 59

a Includes effects on human health, Swedish national environmental targets, Swedish EPA’s environmental threats, emissions to air, emissions
to water, contamination of land, recipient sensitivity, waste and emission treatment, risk for emergency, image creating measures, group level
environmental objectives and use of finite resources.

aspects affect the environment. Other criteria such as
technological options and financial, operational and busi-
ness requirements, and the views of interested parties
should be subsequently taken into consideration when
environmental objectives are established [2]. ISO 14004,
on the other hand, suggests that both environmental and
business concerns could be considered when evaluating
the impacts associated with the aspects [3]. The formu-
lations in the two standards give incitements to con-
fusion as to whether business considerations should be
taken into account in the assessment process. Confusion
regarding the assessment process is also found among
the case organizations. Some organizations have a purely
environment-focused assessment process, but most of
the case organizations also take business considerations
into account, which Table 3 indicates.

Organization cc is one of the organizations that
include business considerations in their assessment tool.
The third-party auditors have earlier accepted the tool,
but during the last third-party audit, Organization cc’s
environmental manager got the message from the audi-
tors that they had to change it and exclude business con-
sideration. Other organizations have received similar
messages from their third-party auditors. It seems as if
some auditors or audit firms have changed their demands
on the assessment process to better fit the definition of
a significant environmental aspect in ISO 14001. This
proposition corresponds well with findings made by
Ammenberg et al. (2001) [25]. They interviewed 13 rep-
resentatives from all nine certification bodies active in
Sweden and a representative from Sweden’s
accreditation body, SWEDAC, about which criteria to
include in the assessment of environmental aspects. 62%
of the auditors approved environmentally related criteria

only, and the rest, 38%, approved also business related
criteria. It should also be noted that two auditors from
the same certification body had different opinions on the
use of business related criteria and that SWEDAC’s rep-
resentative stated that environmentally related criteria
only should be approved.

In an attempt to establish significant aspects purely
from an environmental point of view but still considering
business considerations, two of the case organizations,
Organization t and Organization dd have constructed a
three-step assessment method. First aspects are valuated
against environmental criteria (e.g. quantities, extent of
the impact, probability of impact, etc.) and significant
aspects according to the definition in ISO 14001 are
established. Secondly, all aspects, not only the signifi-
cant ones, are valuated against external driving forces
(e.g. customer demands, national environmental targets,
media, etc.). In the last step, the aspects are valuated
against internal driving forces (e.g. employee sugges-
tions, costs, technical possibilities, etc.). The result after
all three steps is a number of prioritised environmental
aspects. It is important to note here that an organization
using this approach gets different categories of signifi-
cant aspects. Brorson and Larsson (1999) suggest this
kind of approach, and according to their model, a sig-
nificant aspect could have low, medium or high priority
[17]. It is the significant aspects with the highest priority
that are first taken into account when establishing
environmental objectives. A risk with this kind of
approach is that some significant environmental aspects
might not be considered priorities. However, this has not
happened in either Organization t or Organization dd.

It might be argued that it does not matter if business
criteria are considered before or after the establishment
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of significant environmental aspects, since business cri-
teria still have to be taken into account before the estab-
lishment of environmental objectives. But it is important
to show stakeholders that the organization is aware of
its significant environmental impacts. Even if the organi-
zation does not have the possibility to establish objec-
tives for all aspects with a significant impact, the organi-
zation must document its intensions to reduce the impact
associated with the aspects not included in the objectives
at a later date. The awareness of significant environmen-
tal impact is a condition for making the EMS, the man-
agement, and the whole organization credible in the eyes
of stakeholders as customers, the public, media, neigh-
bours and other interested parties [4].

5.3.3. Employee participation
Since most organizations see the identification and

assessment of environmental aspects as one process, they
usually also use the same internal organizational network
for the assessment as for the identification. However,
some of the organizations tend to make the assessment
more of a management issue. Top management is sel-
dom involved early in the assessment process, but the
significant environmental aspects are often established in
the executive committee. The environmental managers
in the case organizations state that the members of the
executive committee hardly even change the suggestions
for significant aspects. Instead, they tend to focus more
on the goal-setting process following the assessment.

The environmental managers who work together with
assessment groups rather than doing the assessment
themselves feel that this is working well. Some of these
environmental managers state that they feel that they
have not really sufficiently experienced or qualified to
make the assessment on their own. A statement of this
kind is understandable, since only a few of the environ-
mental managers have a university degree in an corpor-
ate environmental management related field or experi-
ence of environmental work. Not surprisingly, these few
managers are found in larger industrial organizations
controlled by regulatory specifications.

When the environmental mangers involve more
people in the process, they increase and broaden the
competence and experience and more people can give
their view of what they feel is important. Since the
assessment of environmental aspects is a subjective pro-
cess, it is probably a good idea to involve as many
people in the organization as practically possible.

A regression analysis for the assessment process that
is similar to the analysis for the identification process
shows that there is no statistically significant relationship
between the percentage of employees involved in the
assessment process and the size of the organization at
the 90% confidence level. The correlation coefficients
are �0.37 and �.13 for Norrbotten/Västerbotten and
Jönköping, respectively, indicating a relatively weak

relationship between the variables. For the assessment
process, the size of the organization does not seem to
affect the degree of employee involvement.

5.4. Communication of environmental aspects

To see if employees, management and stakeholders
get the opportunity to react to the choice of significant
environmental aspects, the communication of significant
aspects was examined in the case organizations. Table
4 shows an overview of this communication. Most of
the case organizations inform their employees of the sig-
nificant environmental aspects. It is interesting to note
that only 65% of the organizations in the
Norrbotten/Västerbotten area communicate their aspects
to the employees. The number is greater for Jönköping.
The difference is not easy to explain and is probably due
to chance, since the populations are rather small.

The most common way to communicate aspects is via
bulletin boards. This information is usually followed by
verbal information at department meetings and organiza-
tion-wide meetings. In most organizations, employees
therefore, have the opportunity to discuss the choice of
aspects with the informer. The informer is usually the
department manager, or in some cases the environmental
manager. Almost all organizations use more than one
way of communicating, which does increase awareness
among employees.

With few exceptions, significant aspects are always
communicated to management. Management is usually
informed verbally at regular meetings and during the
management review. This comes as no surprise, since
older aspects are often reviewed at the management
review. At the same time, it is appropriate to look at
suggestions for new aspects and goals.

None of the case organizations work together with
stakeholders when they establish their significant
aspects, but approximately six out of ten of the case
organizations state that they include stakeholder attitudes
in their aspect assessment process. The methods used
to identify stakeholder attitudes are shown in Table 5.
Approximately seven out of ten of the case organizations
inform stakeholders of the established significant
aspects. Organizations with an EMAS registration use
their annual environmental report in external communi-
cations. ISO 14001 organizations do not have to com-
municate externally, according to the specifications in
ISO 14001, but they usually do anyway, either providing
information voluntarily, through an environmental
report, a financial report, via a website, an information
leaflet, personal contacts, etc., or upon request.

6. Conclusions

The authors of the concept literature within the EMS
area warn their readers that the process of identification
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Table 4
Communication of significant environmental aspects to employees, management and stakeholders. The results originate from 23 organizations from
Jönköping and 17 organizations from Norrbotten and Västerbotten

Communication to employees Communication to management Communication to stakeholders
Jönköping Norr./Väster. Jönköping Norr./Väster. Jönköping Norr./Väster.
(%) (%) (%) (%) (%) (%)

Communicated 91 65 Communicated 96 88 Communicated 74 71
Not communicated 4 35 Not communicated 4 12 Not communicated 17 29
Do not know 4 0 Do not know 9 0

Management review 86 40
Bulletin boards 71 64 Verbally on 59 40 Environmental 35 58
Verbally on 62 64 management meetings annual report
department meetings Records from 36 27 Information given 24 17
Intranet 19 46 meetings when asked for
Organization wide 24 36 Environmental annual 23 20 Financial annual 24 17
meetings report report
Records from 19 36 Intranet 14 27 Internet 18 17
meetings Regulatory 18 13 Information leaflet 12 17
Environmental annual 24 9 environmental report Personal contact 12 0
report Management 5 13 Otherc 12 17

participationInternal magazine 19 9
Otherb 23 7Othera 10 9

a Includes environmental training programs, environmental handbook, employee participation and separate document for goals.
b Includes financial annual report, internal magazine and environmental handbook.
c Includes visits, exhibitions, open house, publications and meetings with neighbours.

Table 5
Methods used by the case organizations for identification of stakeholder attitudes. The data originate from 21 organizations from Jönköping and
16 organizations from Norrbotten and Västerbotten

Methods Jönköping (%) Norrbotten/Västerbotten
(%)

Stakeholder attitudes included 61 59
Stakeholder attitudes not included 39 41

Coverage of laws and regulations 64 70
Direct communication with neighbours, authorities, and customers 57 70
Information from media and other sources of publication 57 50
Suggestions from employees 43 50
Meetings 29 30
Questionnaires 14 10
Participation in interest groups connected to industry and the public 14 10
Reviews of public reports, internal programs, and initiatives from stakeholders 7 10
Optional standards 7 10
Exchange of electronic information 7 10
Other methodsa 21 30

a Includes market analysis, interviews, demands from customers, employee participation, meetings connected to environmental impact assessment
and intranet.

and assessment of environmental aspects is associated
with difficulties and confusion. The findings in the case
organizations strengthen these conclusions. Six
important areas where the identification and assessment
process can be improved are identified: the definition of
environmental aspects, the procedures for update of
aspects, the aggregation of aspects, the exclusion of busi-
ness considerations in the assessment, employee and

stakeholder participation, and the competence levels of
people involved in the process.

The first difficulty arises even before the identification
and assessment process can begin, in the definition of
an environmental aspect. The definition in ISO 14001
seems to create more confusion than it really helps. The
wisest thing to do is probably to follow the advice of
Woodside et al. (1998) and not focus so much on finding
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the ‘right’ definition, but instead go after what feels right
for the organization [16].

Most of the case organizations have done a good job
in identifying environmental aspects in the initial
environmental review preceding the implementation of
the EMS, but the process is seen as too much of a one-
occasion process. If the environmental aspects are to be
continually updated, as they should be, the procedure
must be clearly understood and documented.

The degree of aggregation of aspects depends on what
definition of environmental aspect the organization
chose to use and the size of the organization. How an
organization chose to aggregate its aspects is important
for making the assessment controllable and effective. It
is impossible to generally say how many aspects are
right for an organization for the assessment process to
be effective, but the number of aspect must not be so
great that they cannot be compared with each other.
Larger organizations should avoid aggregating aspects to
an organization level. It is better if the department man-
agers or process owners are responsible for identifying
and assessing the aspects connected to activities under
their control, in order to give incitements for increased
environmental awareness and competence.

It has been indicated by many of the environmental
managers in the case organizations that they need more
training and experience in the environmental area to
make a qualified identification and assessment of aspects
and to develop the EMS. Of course, this can be achieved
through training and help from external consultants, but
increased involvement by employees throughout the
whole organization will increase the competence level
and enhance the possibility for environmentally sound
decisions.

The competence regarding business criteria in the
assessment process is greater than environmental criteria
in most organizations. Tough market conditions together
with available internal competence mean that it is only
natural for organizations to want to include business cri-
teria in the assessment process. However, organizations
with an EMS should be careful about how they assess
their aspects. The major aim of an EMS is continual
environmental improvements, and many stakeholders
start to question the results of EMSs and what the
organizations really mean by their significant environ-
mental aspects. The most credible way for an organiza-
tion to define its significant environmental aspects is
probably to exclude all business criteria at this point.
Most stakeholders will understand that an organization
is not working with all its significant aspects directly,
but they will criticize an organization that slips in busi-
ness criteria where they do not belong.

Finally, none of the case organizations let any stake-
holders take part in the assessment process. This comes
as no surprise, but organizations should not rule out the
possibility of working together with representatives of

neighbouring companies/parties, NGOs or customers. By
inviting these stakeholders, an organization can improve
its environmental image at the same time as valuable
competence is added to the assessment process.
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Abstract
The heart of an environmental management system is the implementation of environmental policy in an 
organisation by the use of environmental aspects, goals and management programmes. The aim of this paper is
to characterise this implementation and discuss how it could be improved. In order to reach the aim of the paper
a multiple-case study was performed in ISO 14001-certified or EMAS-registered organisations in Sweden. It is
concluded that the implementation of environmental policy is strictly controlled by specifications in ISO 14001
or EMAS. Some organisations, mostly smaller, are forced to form their environmental policy implementation in
a way that is not suited for their type of organisation. Many organisations find it hard to measure their
environmental goals and to set long-term or medium-long-term time periods for their goals. In addition, the 
organisations do not involve their employees to a very great extent in the implementation of the environmental
policy. If they do let middle managers and line personnel participate, it is usually early in the process, as early as 
in the identification of environmental aspects.

Keywords: Environmental management systems (EMS), management by objectives (MBO), environmental
policy implementation, environmental goals, environmental aspects

1.  Introduction 

Compliance is no longer the only driver for working with corporate environmental issues. 
The market itself has become an important driver for corporate environmental improvement
[1]. Environmental issues entail not only costs, but savings and new market possibilities as
well. To be able to work with environmental issues in a market driven way, companies need
some kind of environmental management tool. In many cases environmental management
system (EMS) according to the international standard ISO 14001 is the preferred tool.

1.1.  Environmental management system 

The implementation of an ISO 14001 based EMS usually starts with an initial review of 
the present situation. The review includes an inventory of all environmental aspects, relevant 
laws and regulations and existing environmental procedures. The initial review forms the 
basis for the environmental policy, environmental objectives and targets and environmental
management programmes. The system is then built upon documented procedures and 
instructions controlling activities related to the most significant environmental impact. When
the system is implemented, system audits are conducted to determine the efficiency of the 
system and the top management carries out a management review to check the system and 
improvements.

EMS as a tool for improving organisational environmental performance has been used 
since the mid 1990-ties and its use, mostly in the shape of ISO 14001 or EMAS, increases for 
every year. Even though ISO 14001 has only been in use for about a decade, approximately
74 000 organisations in 130 different countries have been certified according to the standard 

* Tel.: +46 (0)920 492134; mob.: +46 (0)70 3433590; fax: +46 (0)920 492160. E-mail address:
thomas.zobel@ltu.se
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up until October 2004 [2]. Advocates of an international standard for assessing organisational 
EMS claim substantial benefits for organisations when implementing ISO 14001 [3]. It is 
often assumed that an EMS will lead to legal compliance, reduce or eliminate negative
environmental impacts and move a company toward better environmental performance [3, 4]. 
Along with the increasing popularity and the talk about positive benefits, critical voices are 
also heard. The most common criticism is that an ISO 14001-certification does not measure
the actual environmental performance of an organisation [5]. Even if an EMS actually leads to 
less environmental impact, it is difficult to externally verifying that such improvements
actually occur [3]. 

1.2.  Previous research on environmental management systems

As the popularity of EMS increases and researchers and others argue about the possible 
benefits of EMS, the need for evaluating the effect of the implemented systems also increases.
The need for evaluations has in fact also been identified by researchers in areas of the world
where EMS is common. A number of evaluations have been published since the late 1990-
ties; see for example Zackrisson et al., MEPI, NDEMS and Wallner et al. [6, 7, 8, 9]. The 
focus of these evaluations differs somewhat, but most evaluates the effect on environmental
performance, costs, good-will and organisational efficiency. Along with the increasing
number of evaluations, meta-studies are also starting to be carried out; see for example Steger,
Pecher et al. and Schylander & Zobel [10, 11, 12].

In the review by Steger, mainly German-speaking evaluations of smaller empirical 
investigations on EMS were evaluated [10]. In his study he assessed the impact an EMS have 
had on companies with focus on ecological goals and impacts, the economic cost-benefit of 
EMS, organisation and information. Given the broad range of the available studies, with 
different research questions and a wide variety of research methods he reports that the use of 
EMS leads to a more effective organisation flow, a higher degree of legal compliance and a 
more comprehensive exploitation of the ‘win-win’ potential of ecological and economical
benefits.

Another meta-study performed by Pecher et al. examined 13 Austrian evaluation studies 
of EMS [11]. The study focused on ecological effects, economical effects, and image-
benefits. They found that some evaluation studies showed positive and strong effect and some
other showed limited benefits. Therefore they were not able to draw any general conclusion 
about environmental effects of EMS implementation. Similar findings about environmental
effects were found by Schylander & Zobel [12].

To summarise the findings in previous research, it has not been proven, neither from 
primary evaluations nor from meta-studies, that an EMS enhance the environmental
performance of an organisation. It seems as if successful EMS implementation depends on a
number of organisational factors such as, for example, drivers for EMS adoption, organisation 
size, line of business and cultural setting as well as the characteristics of all the different EMS 
elements.

This study concentrates on the EMS element that more than any other affect the possibility 
for continual environmental improvement: the implementation of environmental policy. The 
effect of different organisational factors on the success of EMS implementation will be 
discussed in a forthcoming paper.

1.3.  Environmental policy implementation 

The definition of an environmental policy and the implementation of this policy within the
organisation is the most central part in an EMS, because this process will determine the shape 
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and focus of the entire EMS. This process is the part of the EMS that hopefully will help an 
organisation to continually improve its environmental performance. ISO 14001 and its 
complementary standard ISO 14004 describe the implementation process according to Fig. 1. 
Before policy implementation, environmental aspects are identified and assessed. The 
significant aspects form the basis for policy and objectives. These aspects also determine
which individuals should get additional environmental training and the procedures and 
instruction that should be documented. The policy is implemented through objectives, targets 
and management programmes to the whole organisation in order to achieve continuous 
environmental improvements.

Aspect identification 

Aspect assessment

Impact description

Training

Procedures and 
instructions

Establishment of objectives 

Establishment of targets 

Establishment of 
management program

Establishment of 
environmental performance

indicators

Environmental
performance
evaluation

Laws and regulations 
Technological options
Financial, operational
and business 
requirements
Concerns of interested
parties

Definition of policy

Fig. 1.  Environmental policy implementation according to ISO 14001 as seen by the author of this paper.

The implementation of environmental policy, as it is outlined in ISO 14001, has its basis in
Edwin Locke’s goal-setting theory [13] and the management concept that makes the theory
operational in organisations, management by objectives (MBO), which was originally
proposed by Peter Drucker [14]. In short, goal-setting theory proposes that specific goals 
increase performance, that difficult goals, when accepted, result in higher performance than 
do easy goals; and that feedback leads to higher performance than non-feedback [15, 16, 17]. 
Four ingredients are common to MBO programs: goal specificity, participative decision 
making, an explicit time period, and performance feedback [18, 19]. The major ingredients in 
MBO correspond well with goal-setting theory. The only area of disagreement relates to the 
issue of participation. Participative decision making in strongly advocated by MBO whereas 
goal-setting demonstrates that assigned goals frequently works just as well. However, 
according to goal-setting theory, participation has the benefits that it appears to induce 
individuals to establish more difficult goals and that it increases goal acceptance [20, 21].
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2.  Aim of the study 

In order to implement an EMS and certify it according to ISO 14001, an organisation must
go through all steps in Figure 1, but the standard do not provide any details on how this
should be done. Every organisation must therefore interpret the specifications in the standard 
individually. Little is known about this interpretation of environmental policy implementation
in an EMS context, and how organisations have dealt with this process. 

This paper will contribute with more information about the implementation of
environmental policy organisations with an EMS. The aim of the study is to characterise the 
implementation of environmental policy in organisations that have implemented an EMS.

The research methodology chosen for achieving the aim is described in the next section. 
After the description of research methodology, the results of the study are presented in 
Section 4. The findings are outlined for all phases of environmental policy implementation as 
it is specified in ISO 14001; definition of policy, identification and assessment of aspects and 
establishment and implementation of goals.

3.  Research methodology and empirical base 

3.1.  Research strategy 

Since the aim of the study in this paper is of an exploratory nature, a qualitative research 
approach is preferable [22]. The empirical base in this study is therefore mostly of qualitative 
nature. According to Yin, a case study is a suitable research strategy for studies with an 
exploratory [23]. Since little was known about environmental policy implementation in an 
EMS context and characteristics were wanted from a variety of organisation types, a multiple-
case research design was chosen. The unit of analysis was the implementation of
environmental policy. Data were obtained mainly through interviews and studies of 
documentation in 46 organisations certified according to ISO 140011. During the interviews, a 
questionnaire was jointly completed by the respondent and the researcher. On-site 
observations were also used, but mainly to gain an understanding of the nature of the
activities and their environmental aspects. The on-site observations were also used for 
establishing a good relationship with the respondent. It is necessary for the respondent to
completely trust the interviewer, since this will facilitate the release of internal documents for
later studies.

In all organisations in which the case study was performed, the environmental manager
was the respondent. The environmental manager is the obvious choice in this case, since the
environmental manager is usually responsible for implementing the environmental policy. 
The interviews were carried out as open interviews. This approach is well suited for data 
collection in situations where the qualitative method is used [22]. Even if the interviews were 
open, the interviewing process could not be regarded as in-depth interviewing, since the 
respondents mainly described existing facts about the EMS and the environmental aspects. 
The environmental managers also got the opportunity to speak freely about how they 
experienced the implementation of environmental policy. Standardised interview schemes
were used, but the order in which the questions were asked differed somewhat.

All data in the form of notes from interviews and direct observations were first transferred
from handwritten notes to text files that were in turn transferred into the computer software
Q.S.R. NUDIST where the data was coded. Internal documents were manually coded and the 
codes were transferred to the software. After coding, all data were structured into different 

1 It should be noted that at the time for this study ISO 14001 had not yet been updated. References in this paper
will therefore be made to the original version that was published in 1996.
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arrays. Since all organisations had a certified EMS, most arrays were represented by different 
phases in environmental policy implementation according to the specifications in ISO 14001. 
Analysis was performed of the data in each array in order to characterise each phase in the
policy implementation. Patterns were identified as well as unusual practices which were 
believed to have negative or positive effect on continual environmental improvement.

3.2.  Organisations used in the case study 

The empirical base in this paper originates from 17 organisations in the counties of
Norrbotten and Västerbotten in the north of Sweden and 29 organisations in Jönköping, in the 
south2. The data was collected from November 1999 to May 2000. Two geographical areas 
were chosen to make it possible to analyse geographical differences and thereby increase the 
possibility to generalise. The organisations were selected according to two major criteria.
First, the organisations should have implemented and certified an EMS according to the 
requirements in ISO 14001 or EMAS by November 1999. Certification was required because 
it was a simple way of making sure that the organisations had adopted an EMS. Secondly,
organisations should be located in Norrbotten, Västerbotten or Jönköping. The study could 
have been performed in any county in Sweden but these three counties were chosen mostly
due to logistic and other practical reasons.

Two Internet-based registers containing certified organisations in Sweden were original 
sources [24, 25]. The two criteria were applied to the registers, resulting in a total of 60 
relevant organisations. 14 of them were unable to participate, while eight agreed to answer a 
questionnaire but did not have time to receive a visit. Table 1 summarises the key features of 
the organisations used in the study. Since most of the organisations wished to be anonymous,
they have been renamed after letters in the alphabet.

3.3.  Validity and reliability 

Yin (1994) claims that the design tests available for qualitative research are construct, 
internal and external validity and reliability [23]. The construct validity is increased by the use 
of multiple sources of data. The data for this paper were collected through interviews,
literature review, documentation studies and on-site observations, giving the research 
approach in this paper relatively high construct validity. 
     Internal validity can be ensured using one or more of five different methods: triangulation, 
member checks, long-term observations, peer examination, and researcher’s biases [26]. A so-
called method triangulation approach was used, making it possible to compare different 
sources with each other [27]. 

To fulfil the requirements of external validity, it must be possible to apply the findings of 
the research to other situations. The findings from 46 different organisations have been 
compared in this paper. The data collected have also been compared to relevant theory. 

The steps taken in this paper to increase the reliability is to describe the data collection
procedures and data analysis. However, it is not possible to achieve full reliability, since the
research process is largely influenced by the author’s frame of mind.

2 The counties of Västerbotten and Norrbotten are in this paper treated as one geographical area.
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Table 1 
Characteristics of the organisations in this study

Case Code
NACE

Business sector No. of
emp.

Annual
turnover
106*Euros

EMS basis 

Norrbotten/Västerbotten
a 27 Manufacture of basic metals 350 65.2 ISO 14001 
b 24 Manufacture of chemicals and chemical products 32 9.0 ISO 14001 

60 Land transport/ transport via pipelines
c 14 Other mining and quarrying 50 0.1 ISO 14001 

26 Manufacture of other non-metallic mineral products 
d 22 Publishing, printing and reproduction of recorded media 32 3.9 ISO 14001 
e 20 Manufacture of wood and of products of wood and cork, except 

furniture/manufacture of articles of straw and plaiting mater
85 -- ISO 14001/EMAS

f 28 Manufacture of fabricated metal products, except machinery and equipment 95 2.3 ISO 14001/EMAS
36 Manufacture of furniture/ manufacturing n.e.c.

g 21 Manufacture of pulp, paper and paper products 470 134.8 ISO 14001/EMAS
24 Manufacture of chemicals and chemical products

h 40 Electricity, gas, steam and hot water supply 102 343.5 EMAS
i 37 Recycling 90 -- ISO 14001
j 34 Manufacture of motor vehicles, trailers and semi-trailers 2200 -- ISO 14001 
k 20 Manufacture of wood and of products of wood and cork, except furniture/

manufacture of articles of straw and plaiting mater
200 -- ISO 14001

l 34 Manufacture of motor vehicles, trailers and semi-trailers 640 81.7 ISO 14001 
m 28 Manufacture of fabricated metal products, except machinery and equipment 58 7.7 ISO 14001 

51 Wholesale trade and commission trade, except of motor vehicles and motorcycles
Jönköping

n 21 Manufacture of pulp, paper and paper products 100 12.5 ISO 14001/EMAS
25 Manufacture of rubber and plastic products 

o 31 Manufacture of electrical machinery and apparatus n.e.c. 250 13.1 ISO 14001 
p 36 Manufacture of furniture/manufacturing n.e.c. 250 6.6 ISO 14001 
q 27 Manufacture of basic metals 43 10.4 ISO 14001/EMAS
r 34 Manufacture of motor vehicles, trailers and semi-trailers 170 1.5 ISO 14001 

29 Manufacture of machinery and equipment n.e.c.
s 28 Manufacture of fabricated metal products, except machinery and equipment 93 8.6 ISO 14001 
t 24 Manufacture of chemicals and chemical products 350 96.6 EMAS
u 33 Manufacture of medical, precision and optical instruments, watches and clocks 120 -- ISO 14001 
v 27 Manufacture of basic metals 1500 238.3 ISO 14001 

28 Manufacture of fabricated metal products, except machinery and equipment
74 Other business activities

w 25 Manufacture of rubber and plastic products 400 106.7 ISO 14001 
x 31 Manufacture of electrical machinery and apparatus n.e.c. 650 74.6 ISO 14001/EMAS
y 60 Land transport/ transport via pipelines 175 15.8 ISO 14001 

63 Supporting and auxiliary transport activities/ activities of travel agencies 
z 28 Manufacture of fabricated metal products, except machinery and equipment 72 -- ISO 14001 
aa 28 Manufacture of fabricated metal products, except machinery and equipment 170 22.4 ISO 14001 
bb 63 Supporting and auxiliary transport activities/activities of travel agencies 211 -- ISO 14001 
cc 31 Manufacture of electrical machinery and apparatus n.e.c. 380 68.8 ISO 14001/EMAS
dd 70 Real estate activities 40 13.7 ISO 14001 
ee 51 Wholesale trade and commission trade, except of motor vehicles and motorcycles 12 1.9 ISO 14001 
ff 29 Manufacture of machinery and equipment n.e.c. 550 -- ISO 14001 

28 Manufacture of fabricated metal products, except machinery and equipment
51 Wholesale trade and commission trade, except of motor vehicles and motorcycles

gg 20 Manufacture of wood and of products of wood and cork, except 
furniture/manufacture of articles of straw and plaiting mater

33 11.0 ISO 14001

51 Wholesale trade and commission trade, except of motor vehicles and motorcycles
hh 20 Manufacture of wood and of products of wood and cork, except furniture/

manufacture of articles of straw and plaiting mater
70 19.6 ISO 14001

ii 29 Manufacture of machinery and equipment n.e.c. 175 15.8 ISO 14001 
jj 34 Manufacture of motor vehicles, trailers and semi-trailers 230 21.4 ISO 14001 
kk 51 Wholesale trade and commission trade, except of motor vehicles and motorcycles 20 5.4 ISO 14001 
ll 28 Manufacture of fabricated metal products, except machinery and equipment 65 7.0 ISO 14001 

4.  Results 

4.1.  Establishment of environmental policy 

Since all organisations used in the case study are certified according to ISO 14001 or 
registered according to EMAS, the nature of the environmental policy will largely depend on 
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the specifications in the standards. This is obvious when the policies are considered. Often, 
the contents are similar, and it is often hard to see directly from the policy what kind of 
activities the policy is related to. A policy must contain commitments on continual 
improvement and prevention of pollution, and it must comply with environmental legislation 
according to ISO 14001, something all policies therefore have in common. Other factors often
mentioned are commitment to training of staff, resource and energy efficiency, openness in 
environmental matters, environmental demands on contractors, minimisation of waste and the 
use of environmental targets.

4.1.1.  Connection between policy, aspects and goals 
Even though ISO 14001 guides the content of the environmental policy, the standard is 

loose on the connection between the policy and the environmental aspects. Most organisations 
first identify and assess aspects in an initial review before establishing the policy. This would 
be the most natural way to start the implementation of environmental policy, since it probably 
would be better to be aware of the significant aspects before establishing the policy. Policies 
created by this process often also include commitment to more direct improvements such as 
reduced emissions, increased reuse of waste products and decreased transports. This order of 
starting the implementation of environmental policy is the most common, but some
organisations have chosen to establish the policy as a first step towards the implementation of
an EMS. In these cases, the policy tends to be more general and does not mention any 
particular environmental aspects. 

In some cases, the connection between the policy and the goals is obvious, since the 
environmental objectives are mentioned in the policy document. This is more common in 
small organisations that do not need goals for different levels of the organisation. In these 
organisations, objectives are merely created to satisfy the standards and are not necessary for 
the policy implementation.

The policy is mostly just a starting point for the system implementation and the policy is 
seldom internally communicated. The emphasis is more on the chain containing aspects, 
objectives, targets and programmes. The environmental policy is in all organisations a stand-
alone document that is not integrated with other policies such as quality, security and
personnel. The establishment of the environmental policy does not seem to affect the content 
and appearance of these other policies or organisational visions. 

4.1.2.  Continuous improvement 
Because continuous improvement is one of the most central concepts in an EMS based on

ISO 14001 or EMAS, an environmental policy must contain commitments on continuous 
improvement according to the specifications in the standards. However, what should actually
be improved is not obvious to all organisations. Some of them seem to be somewhat confused, 
which is illustrated by the following quotations from environmental policies. 

“Our environmental work shall be preventive and strive for continuous improvement.”
(Organisation g)

“The environmental work is integrated in all activities and is continuously improved
through review of our environmental goals.” (Organisation d) 

“Legislation and environmental customer demands are the basis for the environmental
work. In addition we shall strive to make continuous improvements.” (Organisation c)
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Most organisations do however relate their continuous improvements directly to the 
environmental impacts of their activities, products and services. They are also committed to 
realising this improvement through establishment and review of environmental goals. This is 
typically expressed in the following manner.

“Organisation n shall regularly review and establish new goals for the protection of the 
environment and by this continuously decrease the environmental impact.”

“Through planning and review of our environmental work we shall strive for and 
accomplish a continuous improvement when it comes to the impact on the environment”
(Organisation aa)

“Organisation m shall strive to continuously carry on work for improvements that decrease 
and prevent negative environmental impact related to the company’s activities, services
and products.”

4.3.  Identification and assessment of environmental aspects 

4.3.1.  Identification 
As mentioned above, some organisations use the establishment of the environmental policy 

as a starting point for the implementation of the EMS. It is more common, however, to carry 
out an initial environmental review before the creation of the policy. The EMAS-registered 
organisations always do this, due to specifications in EMAS. In the initial review or shortly
thereafter, environmental aspects are identified and assessed, which gives the organisation its 
significant aspects. The significant aspects are then treated as the most influential factor when 
establishing environmental goals. When the aspects are identified in the initial review, they 
are closely connected to the review. In some cases, the aspects are only documented within
the initial review document and nowhere else. This may be a sign that the identification is 
seen as something you only have to do once. If an external consultant performs the initial 
review, it is even more likely that the aspects will not be updated in the near future, since
important experience is lost to the organisation when the consultant leaves.

However, most organisations have established a separate register for the aspects and a
documented procedure for the identification process. These procedures tend to be mostly
focused on the assessment of aspects. If a regular update of the aspects is carried out, it is 
usually done on a yearly basis. Larger organisations, or the ones that experience major
changes in operations on an ongoing basis, usually have a documented procedure for updating 
of the aspects register in connection with new projects or other organisational changes. Table 
2 shows an overview of how often the aspects are updated and reassessed. 

Table 2 
Intervals of time between identification and assessment of environmental aspects in the organisations in this
study. The data originate from 22 organisations in Jönköping and 16 organisations in Norrbotten/Västerbotten.

Identification of aspects Assessment of aspects Interval of time
Jönköping (%) Norrbotten/

Västerbotten (%)
Jönköping (%) Norrbotten/

Västerbotten (%)
Several times a year 18 13 14 7
Once a year 73 87 86 80
Less then once a year 9 0 0 13
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4.3.2.  Assessment 
The assessment of environmental aspects is often regarded as part of the same process as 

the identification of aspects. The results in Table 2 also indicate this. Some organisations do, 
however, separate the two, probably because the assessment process is more complex and the
assessors need a higher level of competence.

Neither ISO 14001 nor EMAS make any suggestions as to how the environmental aspects 
should be assessed, only that the organisation has to consider its significant aspects when 
establishing its environmental objectives and targets [28]. The form of the assessment is
therefore up to every organisation wanting to be certified or registered [29]. Most 
organisations use some kind of tool or assessment matrix that can be rather complex in some
cases. The most common form is a matrix model with a number of assessment criteria. The
assessment criteria used by the case organisations are shown in Fig. 2. For every aspect, each 
criterion gets a number from a scale and the total sum is calculated. The aspects with the 
highest sum become the significant environmental aspects. A variation on this approach is to
multiply the numbers for each criterion and get a sum. A simpler assessment approach is used
by some organisations, whereby both environmental and business considerations are used
when assessing the aspects. Each of the organisation’s aspects is deemed significant simply
by assigning a significance value that is based on environmental and business conditions. 
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Fig. 2.  Criteria for assessment of environmental aspects used by the organisations in this study. The criteria 
originate from 23 organisations in Jönköping and 17 organisations in Norrbotten/Västerbotten.

The detailed characteristics of the assessment process and the various assessment tools will 
not be described here, since it is not within the scope of this paper. This is described in 
another publication [30]. 
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4.3.3.  Employee involvement
Some of organisations in this study involve a great number of employees at an early stage, 

in the identification and assessment of aspects, but most do not introduce employee
participation at all. The involvement rate is generally higher in the identification phase than 
the assessment phase. Between 10 and 20 percent of the personal is in one way or another 
involved in the identification of aspects in a few of the organisations in this study. The 
organisations with such an involvement rate employ fewer than 50 people. Larger 
organisations with more than 250 employees generally let less than five percent of the
employees participate. The rates at which the organisations use their personal in the 
identification of aspects indicate that smaller organisations are somewhat better than larger
ones at involving employees in this phase of environmental policy implementation. No such 
indication has been found for the assessment of aspects.

4.3.4.  Improvement orientation 
It is commonly stated in environmental management literature that organisations

implementing an EMS should be organised according to main, steering and supporting 
processes rather than focusing on specialised functions. If this would be true, aspects, 
objectives, targets and programmes should be related to and organised around these processes. 
This is rarely the case for the organisations in this study. Environmental aspects are mostly
connected to functions or aggregated for the whole organisation. Objectives, targets and 
programmes are then established based upon the aspects. The improvements programmes are 
therefore established with an environmental aspect focus rather than a process or a function
focus.

4.4.  Establishment and implementation of environmental goals 

ISO 14001 is stricter in its specifications on the establishment of goals and programmes
than on identification and assessment of aspects. According to the standard, objectives, targets 
and programmes must be established and maintained for relevant functions and levels in the 
organisation [29]. Most of the organisations in this study have structured their environmental
policy implementation according to the three levels. Therefore, this structure will also be used
in the review below. ISO 14001 also contains specifications regarding which factors should 
form the basis for the environmental objectives. These factors include: legal and other 
requirements, significant environmental aspects, technological options, financial, operational 
and business requirements, and the views of interested parties [28]. These factors are 
considered, but the organisations usually consider other factors as well, as illustrated in Fig. 3. 

4.4.1.  Environmental objectives 
An environmental objective is defined in ISO 14001 as an “overall environmental goal 

arising from the environmental policy that an organisation sets itself to achieve, and which is
quantified where practicable” [28]. This definition is more or less shared by the case 
organisations.

Environmental objectives are, for the most part, general in their nature. Their focus and 
formulation closely follows the environmental policy. In some cases, organisations have just 
taken commitments from their policy document, restructured them in a new document, and
called them environmental objectives. Objectives are seldom quantified and are mostly
focused on the whole organisation. The responsibility for achieving the objectives is seldom
stated. When it is not, it seems as if it is understood that the CEO or the site manager is
responsible. In cases where the responsibility is stated, the CEO, the site manager, or the
environmental manager is the responsible party. The organisations in this study are vague on 
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the time period for their objectives. The objectives are reviewed at least once a year, often in 
the management review at the end of the year, and it is here the objectives are re-established
or cancelled. The establishment of objectives follows the assessment of environmental aspects
closely. If new significant aspects are found, new objectives are also established. The findings 
above are illustrated by the following examples.

 Organisation n:
Environmental objectives for Organisation n established at the management review 1999 
are:

To keep environmental awareness at a high level for all employees
To reduce Organisation n’s total environmental impact 
To reduce the amount of waste to land filling 

 Organisation x:
 Environmental objectives:

Emissions of solvent MEK from rotating vvx-production shall be reduced during 
2000 and an alternative method shall be developed by December 2001
Stop using freons according to regulatory demands
Reduce waste for destruction 
Reduce waste for land filling 

Organisation x is also a good example of how different levels in the implementation of 
environmental policy are mixed together. The first objective is very distinct compared to the 
other three. A mixing of this kind is common among the organisations in this study.

0
10
20
30
40
50
60
70
80
90

100

S
ig

ni
fic

an
t e

nv
iro

nm
en

ta
l a

sp
ec

ts

C
us

to
m

er
 a

tti
tu

de

R
eg

ul
at

or
y 

en
vi

ro
nm

en
ta

l p
er

m
it

Te
ch

ni
ca

l o
r o

rg
an

is
at

io
na

l
pr

ob
le

m
s

C
on

se
qu

en
ce

s 
of

 n
ot

 fu
lfi

llin
g 

la
w

s
an

d 
re

gu
la

tio
ns

E
m

pl
oy

ee
s 

at
tit

ud
e 

an
d

su
gg

es
tio

ns
 fr

om
 e

m
pl

oy
ee

s

P
ub

lic
 a

nd
 n

ei
gh

bo
ur

 a
tti

tu
de

s

C
os

ts

C
on

fli
ct

s 
w

ith
 o

th
er

 a
ct

iv
iti

es
 a

nd
pr

oc
ec

ce
s O

th
er

 fa
ct

or
s

Factors for establishment of environmental objectives

Pe
rc

en
ta

ge
 o

f o
rg

an
is

at
io

ns

Jönköping Norrbotten/Västerbotten

Fig. 3.  Factors used by the organisations in this study when establishing environmental objectives. The factors
originate from 22 organisations in Jönköping and 17 organisations in Norrbotten/Västerbotten.
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Even though most organisations prefer to establish their objectives in a general format,
some of them use much more distinct objectives when it comes to factors such as
quantifiable/non-quantifiable and time period as illustrated below. 

 Organisation f:
 Environmental objectives:

By 1999, the company shall have reduced the amount of waste in relation to raw 
material by least 10% per year compared to year 1996 
By 1999, the company shall have reduced the specific energy consumption by at 
least 6% compared to1997
During 1999, the company shall reduce the number of transports per invoiced 
MSEK 1 by 5% (meaning that the number of transports cannot exceed 28.57 per 
MSEK)

 Organisation w:
 Environmental objectives:

Ethanol
- By 2005, an average yearly reduction, summed for both factories, of 7% per year, 

counted as emitted ethanol per tonne plastic film produced
Ozone
- By 2003, technology will be installed to reduce the yearly emission to a maximum

of 50% of the 1999 level 
- In connection with the yearly review of noise levels, establish and implement a

plan of action to reach a secured margin below what is specified in the regulatory
permit

In both Organisation f and Organisation w, the objectives are well quantifiable, measurable
and limited in time. Organisation w is also one of the rare examples in which the focus of the 
objectives is rather long-term (three to five years). Usually when the objectives are limited in 
time, the time horizon is only one year. 

The dominating environmental objective is a goal focusing on reduction of some kind; see 
Table 3a. This may be reduction of emissions, waste production, energy consumption or raw
materials. Other kinds of goal areas such as training, replacement of chemicals or materials,
control and investigation also occur, but to a much lesser extent than reduction goals. 

Table 3a 
Goal types on the environmental objective level in the organisations in this study. The results originate from 18
organisations in Jönköping and 10 organisations in Norrbotten/Västerbotten.

Goal type 
(obj. level)

Jönköping (%) Norrbotten/
Västerbotten (%)

Reduction 63.8 73.0
Training 10.0 6.3
Replacement 7.5 7.9
Control 5.0 9.5
Investigation 6.3 3.2
Other 7.5 0
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Table 3b 
Goal types on the environmental target level in the organisations in this study. The results originate from 15
organisations in Jönköping and 10 organisations in Norrbotten/Västerbotten.

Goal type 
(target level)

Jönköping (%) Norrbotten/
Västerbotten (%)

Reduction 40.8 62.2
Investigation 19.0 4.4
Replacement 13.6 8.9
Control 8.2 11.1
Training 12.2 2.2
Other 6.1 11.1

The areas of focus of the goals vary much more than the types of goals. The different areas 
of focus for the environmental objectives are illustrated in Fig. 4. Waste, chemicals, energy 
and emissions are the dominating areas. 
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Fig. 4.  Focus areas for environmental objectives in the organisations in this study. The areas originate from 18
organisations in Jönköping and 10 organisations in Norrbotten/Västerbotten.

4.4.2.  Environmental targets 
The major difference between an objective and a target is that the target should be 

applicable to parts of the organisation as well as to the whole organisation [29]. Third-party 
auditors are also mostly stricter in their specifications on quantifiable goals on the target level 
than on the objective level.

Most of organisations in this study are good at showing the connection between the 
objectives and the targets in their documentation. The same goes for the targets and the next 
level, the environmental programme. The targets and the programme are usually stated 
together in the same document. The time periods for targets are in almost all cases better
defined than the periods for the objectives. Furthermore, targets are quantified to a greater 
degree than objectives. Even so, targets are in many cases not quantified. The normal time
period for targets is one year, but periods up to five years exist. The targets are most often 
associated with the whole organisation, but some organisations have established targets both 
at the organisational level and at the departmental level. Some of the larger organisations have 
deployed all their objectives into targets at a lower organisational level.

The parties who are responsible for targets are usually well distributed throughout the 
organisation. Department managers are usually responsible for targets at the department level. 
A few organisations do however state that the environmental manager is responsible for most
of their targets.
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Typical target-level goals are illustrated in Table 4. In Organisation t, the environmental
manager seems to bear too much of the responsibility at the target level. The targets should be 
reached in one year. Two of the targets, D 1:1 and D 3, are quantified. 

Table 4 
List of environmental targets from organisation t

Goal name
Dx

Target Responsible Finished by Indicator

D 1 
Raw material

Compared to consumption 1999: 
D1:1 2 % reduction of plastic bags.
D1:2 Measure paper consumption
Target is not stated at present time.

Environmental
Manager

00-12-31 No. of bags 
No. of papers

D2
Transports

Complete the transport plan for group 303 by mapping out the 
transports for the representatives. 

CEO 00-12-31

D 3 
Travel

The number of km per participant must not increase during the 
year in connection to gatherings of the organization.

Environmental
Manager

00-12-31 No. of km per 
participant

D 4 
Destruction

Follow the costs of drug waste (AUP).
Map out the use of test packages. 

Document owner 00-12-31 Cost

D5
Energy

Affect the energy consumption by following the checklist 
energy.
The consumption of electricity is measured on the sites that
have an electricity meter.

Environmental
Manager

00-12-31 Checklist
KWh

 The target-level areas of focus correspond closely to the objective-level areas. This is
expected, since the objectives form the basis for establishment of the targets. As on the
objective level, the dominating environmental target is a goal focusing on reduction; see 
Table 3b. However, the percentage of the goals related to reduction of some kind is lower. 
The investigation type of goal has increased as well as some of the other types compared to
the objective level. It seems as if the organisations are sometimes not sure of how they should 
reduce an environmental aspect, and they therefore start working towards fulfilling their
objectives by working on investigations, measures for increased control and training of staff.

4.4.3.  Environmental programmes
To support the work of reaching objectives and targets, the case organisations have

established environmental programmes containing recourses, time periods and responsibilities 
according to specifications in ISO 14001. 

The programmes are mostly stand-alone documents that clearly show the connection with 
the targets. However, several case organisations do not have a separate programme level. 
Means to reach the targets are instead included in the target document. Others, mostly larger
organisations, do not have one single document describing their programme; each function or 
department has its own programme. In these organisations, a back check is missing. The 
expected results from means in all the different programmes are not added up and verified to
see if they suffice to reach the relevant targets.

4.4.4.  Employee involvement
Even if employee involvement is seldom used in the identification and assessment of 

aspects, it is even less common further down the implementation chain. Objectives and targets
are usually suggested by the environmental manager alone or by a small group of people from
different departments and levels in the organisation. The objectives and targets are presented 
to the top management, and after possible corrections, the objectives and targets are 
established. The top management very seldom changes the suggested objectives and targets
before establishment.

The establishment of goals in Organisation l is a rare exception from the process described 
above. Their process is similar to the one described above, but they also lets the departments
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establish their own targets and programmes. The departments are expected to contribute to 
objectives and targets at the organisational level, but they also have the possibility to go even 
further on their own. These goals and programmes are documented separately in the central
goal document. The departments that establish additional goals get no extra funding.

4.4.5.  Communication 
Few organisations in this study use employee participation in their environmental policy 

implementation. It is also important to investigate whether employees and other stakeholders 
get the opportunity to react to significant aspects, objectives, targets and programmes before 
and after they are established. The environmental communication was therefore examined in 
the case organisations. Table 5 shows an overview of this communication. All case 
organisations communicate their environmental goals to the employees. Most of them also 
inform their employees of the significant environmental aspects. It is interesting to note that
only 65% of the organisations in the Norrbotten/Västerbotten area communicate their aspects 
to the employees. The number is greater for Jönköping. The difference is not easy to explain 
and is probably due to chance, since the number of organisations is rather small.

Table 5 
Communication of significant environmental aspects and environmental goals to employees and stakeholders.
The results originate from 23 organisations in Jönköping and 17 organisations in Norrbotten/Västerbotten.

Communication with employees
Aspects Goals
Jönköping
(%)

Norrb./Västerb.
(%)

Jönköping
(%)

Norrb./Västerb.
(%)

Communicated 91 65 100 100
Not communicated 4 35 0 0
Do not know 4 0 0 0

Bulletin boards 71 64 82 71
Verbally on department meetings 62 64 68 77
Intranet 19 46 18 41
Organisation wide meetings 24 36 23 12
Records from meetings 19 36 32 35
Environmental annual report 24 9 23 12
Internal magazine 19 9 18 12
Other a 10 9 5 24

Communication with stakeholders
Aspects Goals
Jönköping
(%)

Norrb./Västerb.
(%)

Jönköping
(%)

Norrb./Västerb.
(%)

Communicated 74 71 74 88
Not communicated 17 29 17 12
Do not know 9 0 9 0

Environmental annual report 35 58 47 33
Information given when asked for 24 17 24 20
Financial annual report 24 17 24 20
Internet 18 17 24 27
Information leaflet 12 17 24 7
Personal contact 12 0 6 0
Other c 12 17 6 20

a Includes environmental training programs, environmental handbook, employee participation and separate document for goals 
b Includes visits, exhibitions, open house, publications and meetings with neighbours

The most common way to communicate both aspects and goals is via bulletin boards. This 
information is commonly followed by verbal information in department meetings and 
organisation-wide meetings. In most organisations, employees therefore have the opportunity 
to discuss the choice of aspects and goals with the informer. The informer is usually the
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department manager, or in some cases the environmental manager. Almost all organisations 
use more than one way of communicating, which will probably increase awareness among
employees.

None of the organisations in this study work together with stakeholders when they 
establish their aspects and goals. Some do, however, inform stakeholders afterwards. 
Organisations with an EMAS registration use their annual environmental report in external 
communications. ISO 14001-certified organisations do not have to communicate externally, 
according to the specifications in ISO 14001, but they usually do anyway, either providing 
information voluntarily, through an environmental report, a financial report, via a website, an 
information leaflet, personal contacts, or upon request. 

5.  Discussion 

5.1.  Summary of characteristics 

The characteristics of the environmental policy implementation in the organisations in this 
study can be summarised in the following points:

1. Most environmental policies are general in nature, and it is often difficult to see 
directly from the policy what kind of organisation the policy is related to. 

2. The policy document is mostly just a starting point for the EMS implementation and is
seldom communicated within the organisation. 

3. Environmental improvements programmes are often established with an
environmental aspect focus rather than a process or a function focus. 

4. Time periods for goals are often chosen ad hoc. Goals with a long time period are 
completely missing.

5. Many goals are not quantified. 
6. Employee participation is seldom used.
7. Most organisations work mainly with reduction type goals. 
8. Waste, chemicals, energy and emissions are the dominating goal areas. 
9. The parties who are responsible for goals are usually well distributed throughout the 

organisation.

That many environmental policies are general and show great similar might be expected since 
the implementation of environmental policy in the studied organisations is strictly controlled 
by requirements in ISO 14001 and EMAS. Additionally, one might also expect that the policy 
itself is not in focus, since the work with objectives, targets and improvement programmes
probably are more concrete to the organisations. One might expect that much responsibility 
regarding goal achievement is laid on the environmental manager. However, the persons 
responsible for goals achievement are well distributed throughout the organisations in this 
study, which is an advantage [31]. Another strength is that most organisations seem to work 
mainly which reduction-type goals. EMSs have, in most of the studied organisations, only 
been functioning for one or two years. Therefore, one might expect that the focus would be on 
goals of training or of an investigative character. The focus on reduction-type goals might
indicate that the organisations have started a process of continuous environmental
improvement. However, weaknesses have also been found in the implementation of
environmental policy in the studied organisations. Changes are probably needed for point 3, 4, 
5, 6 and 8, which are commented on in the following section. 
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5.2.  Improvement possibilities 

The fact that environmental improvements programmes are often established with an 
environmental aspect focus rather then a process or a function focus might lead to difficulties
for those organisations. The aspect focus works well when only environmental issues are 
targeted, but will be problematic when the EMS are integrated with other management
systems such as for example quality management systems (QMS). QMSs are clearly process 
focused in their nature and for a QMS to work well together with an EMS, the environmental
part of the management system must also be process oriented. An environmental aspect 
orientation may well be the most effective option if the EMS is a stand alone system but a 
process focus is probably the best way to go for most organisations.

Many of the studied organisations have difficulties with establishing an explicit time 
period for their goals on the objective level as specified by MBO [18, 19]. They are
significantly better in this aspect when establishing goals on the target level. It is common that 
organisations choose time period ad hoc for every individual goal, both on the objective and 
the target level. Goals with a long time horizon are completely missing in the case
organisations. In addition, the environmental policy is often so general that it does not provide 
any guidance for long-term improvements either. The implementation of environmental
policy can probably be improved if the same rules are applied as in quality policy deployment
(QPD), which often is a part of the total quality management (TQM) concept. QPD is similar
to MBO, but more focus is put on measures instead of results and the importance of employee
participation is even more emphasised [32]. According to Eureka and Ryan [33], the policy 
deployment process should include goals with long- medium and short term time periods. 
They suggest that long-term goals should take approximately seven to ten years to achieve 
and medium-term goals should be achievable within three to five years. It may even be more
advantageous to use a seven to ten year time period on environmental goals than quality 
related goals, since environmental issues are often connected to benefits in the long run and 
not to short-term profits. Many environmental aspects, for example, energy and water 
consumptions, emissions and waste production are well suited to be dealt with in long-range 
improvement plans. 

In the organisations in this study, many goals are not quantified, even if they very well 
could be in many cases. This fact creates probably the biggest problem within environmental
policy implementation, if one believes in the frequently stated expression that “what cannot 
be measured cannot be managed”. Unfortunately, the literature gives no solutions on how to 
come to terms with this problem. In literature describing best practice regarding QPD, it is
often taken for granted that all goals are quantified and that this is absolutely necessary for the
policy implementation process to be successful [33, 34, 35, 36]. There is no reason to believe 
that environmental goals should be treated any different than any other type of goal. It is true 
that it is sometimes hard to find suitable measures for many environmental goals, but if one 
cannot measure progress, it is hard to know if and when the goal is reached. It is probably 
more efficient to allocate resources to finding metrics and measuring progress for a few goals 
than to work with many fuzzy and unclear goals. 

Also regarding participative decision making, the organisations in this study do not 
commonly follow the advice given by MBO. In the literature, employee awareness and 
commitment to environmental issues is mentioned as an important factor for EMS success 
[37, 38, 39]. One way to reach commitment to environmental issues might be through 
employee involvement in the environmental policy implementation. It would probably be
preferable to involve employees in the policy implementation as soon as possible, when 
environmental aspects are identified and assessed. Some evidence for this connection between 
involvement and awareness was found by Andrews et al. in a study of manufacturing
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companies in the U.S. They found that managers who otherwise were critical became
supportive when they were involved in identifying environmental aspects and impacts, 
determining their significance and setting goals [40]. Some smaller organisations in this study 
involve larger parts of the organisation in the identification of aspects, but later in the process, 
it tends to be a management issue again. In larger organisations in this study, the whole 
process only involves top management and the environmental manager or environmental
department. Again, the theory behind QPD might be useful. In QPD, an annual policy 
containing both goals and the means to reach the goals is deployed through the whole 
organisation. In the organisations this study, it is usually the means that are deployed and the 
goals are set for the whole organisation or parts of it by top management. If middle managers
and line personnel are to be more committed to and aware of the importance of the goals, they 
should be given the opportunity to participate in the process for establishment of goals and not 
just the means. For example, if an organisation is committed to reducing its energy
consumption, management should go through a ‘catchball’ process with middle managers to 
establish how much each part of the organisation could contribute to the total reduction. A
catchball process is a way to resolve the differences that arise when goals are established on 
different levels within the organisation [32]. When upper management establishes the annual 
goals, they discuss the goals and the actions needed to reach the goals with middle
management. Goals and actions cannot be established before consensus is reached. The same
discussions are later conducted between middle management and supervisors and between 
supervisors and line personnel. In this way, agreement about the reduction of energy 
consumption is reached through to whole organisation. It should not be assumed that all parts 
of an organisation could contribute with the same magnitude of reduction. Top management
adds up reduction suggestions from all over the organisation and a total reduction number is 
reached. If top management still feels that the reduction could be even greater, this message is 
communicated down the line. New suggestions are added up and the process continues until 
consensus is reached throughout the organisation. The environmental manager or 
environmental department should be available for expert advice during the whole process but 
should not be responsible for the process itself or the outcome of the process. The 
introduction of a catchball process probably results in greater consumption of time and 
resources. On the other hand, it might increase awareness and efficiency to such a degree that 
the effort is justified.

It is not surprising that waste, chemicals, energy and emissions are the dominating goal 
areas in the studied organisations, since these areas belong to the traditional way of 
conducting environmental work [41]. Somewhat surprising is the fact that transports are only 
the fifth most common area. This may be explained by the fact that it is harder for the
organisations to influence the environmental impact from transports than it is to influence
impact from areas such as, for example, waste and chemicals. Goals related to products are 
completely missing, which is also surprising because many of the organisations in this study 
have products that can be classified as significant aspects. These findings regarding the lack 
of focus on environmental improvements connected to products is in agreement with findings
in other studies. Grüner et al. observed that there was no or only a very weak link between 
EMS and product development in a study of 34 companies where an EMS was implemented
[42]. A Swedish study on the experiences of external environmental auditors also indicated 
that the link between EMSs and products is rather weak [43]. It is the auditors’ experience 
that product issues are seldom regarded as significant environmental aspects and are therefore 
not within the main scope of many EMSs. The lack of product focus can not be explained by 
the possibility to influence this aspect. Instead, it is probably a question of lack of experience 
and that it takes more time and resources to work with product improvement than with 
process improvement. In addition, another Swedish study concludes that it is not, in practice, 
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an absolute requirement that products are included in a certified EMS [44]. Since it is not 
required, most organisations will most probable focus on what is actually required.

5.  Conclusions 

The implementation of environmental policy in the organisations in this study is strictly 
controlled by specifications in ISO 14001 and EMAS. All organisations in this study follow
the specifications, even though it in some cases is obvious that they do not need all the policy 
implementation levels specified by the standards. Some organisations, especially smaller
ones, therefore have a more complex process than they really need. Few of the studied
organisations have adopted the specifications to better suit local conditions. It is not known 
whether it is the organisations’ own choice or if they have been forced by third-party auditors 
to strictly follow standard specifications. Organisations might achieve a more effective
environmental policy implementation if they focus more on a process characterised by long-
and medium-term goals and annual plans and catch ball-type communication according to 
QPD, and focus less on ISO 14001’s specifications on objectives, targets and programmes.
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ENVIRONMENTAL EFFECTS OF ENVIRONMENTAL 
MANAGEMENT SYSTEMS: EVALUATION OF THE 

EVIDENCE
1. Introduction 

Since the environmental impact of industrial activities is not conducive to sustainable
development, organizations1 have been motivated to adopt Environmental Management
Systems (EMSs2) (Rivera-Camino, 2001). There are basically two EMSs standards – the 
European Eco-Management and Audit Scheme (EMAS) and the international standard ISO 
14001. ISO 14001 provides guidelines by which organizations design and implement an EMS 
that identifies the organization’s environmental policy, the environmental aspects of its
operations, legal and other requirements, a set of clearly defined objectives and targets for
environmental improvement, and a set of environmental management programs (Jackson,
1997). EMAS is similar to ISO 14001 in its components and requirements but unlike ISO 
14001, EMAS requires organizations to produce an environmental statement of the 
environmental effects and legal requirements at the site (Morrow & Rondinelli, 2002). 

The most often heard criticism is that ISO 14001 certification does not measure the actual 
environmental performance of an organization (Krut & Gleckman, 1998). The standards
merely assume that a company that certifies its EMS has a management system in place to 
deal with its environmental impacts. Certification implies that organizations meet regulatory
mandates and go beyond legal requirements to achieve continuous environmental
improvements, but there is no way of externally verifying that such improvements actually
occur (Rondinelli & Vastag, 2000). The ISO 14001 guidelines simply assume that good 
environmental management systems will, if they are implemented effectively, reduce or
eliminate negative environmental impacts and move a company toward better environmental 
performance (Rondinelli & Vastag, 2000; Summers-Raines, 2002).

As more and more organizations establish EMSs, it is important to investigate if an 
implementation of an EMS leads to improvements of the environmental performance of a 
company. Advocates of an international standard for assessing corporate EMS claim 
substantial benefits for organizations that adopt ISO 14001 guidelines (Rondinelli & Vastag, 
2000). Others argue that because the standards do not measure environmental performance
directly, they are inadequate instruments for improving environmental sustainability (Krut &
Gleckman, 1998). 

1The word organization hereafter refers to all type of organizations such as industry, companies, municipal and
public authorities.
2The abbreviation EMS (Environmental Management System) is used in this paper for the sake of simplicity.



2. Research focus

Several empirical studies try to evaluate how an implementation of an EMS influences the 
environmental performance, cost, and benefit of organizations; see e.g., Wallner et al.
(2000); Zackrisson et al. (2000); Ammenberg (2001); Dyllick & Hamschmidt (2001); MEPI
(2001); NDEMS (2001); Welch et al. (2002). However, few have evaluated the evaluations
i.e., performed a meta-evaluation. One exception is Steger (2000). In that article a trial is 
presented to assess the impact an EMS has had on organizations with focus on ecological
goals and impacts, the economic cost-benefit of EMS, organization and information. The 
review is based mainly on German-speaking evaluations of smaller empirical investigations 
of EMS. Given the broad range of the available studies, with different research questions and
a wide variety of research methods, Steger (2000) reports that the use of EMS leads to a 
more effective organization flow, a higher degree of legal compliance and a more
comprehensive exploitation of the “win-win” potential of ecological and economical benefits.
Another meta-evaluation performed by Pecher et al. (2002) examined 13 Austrian evaluation 
studies of EMS. The central focus of the meta-evaluation was on ecological effects,
economical effects, and image benefits. The answer to the question about ecological effects 
of EMSs is that some results showed a good and strong effect, others showed no effect; on
the other hand, they did not find an overall result about the continual improvement of the 
environmental performance. In their conclusions they state that a question to be dealt with in
future evaluation studies of EMS is the adequate application of appropriate methodologies 
(qualitative or quantitative) to the related questions. They also argue that research should
also more precisely define which method or mix of methods the problems should be tackled 
with to enable greater clarity of results. 

As far as we know, there has been no meta-evaluation of EMSs with the sole aim of looking
at evaluations focusing on environmental effects and methods used in the evaluations.
Neither is there any meta-evaluation based on evaluations from different areas around the
world. It has not been proved, either from evaluations or from meta-evaluations, that an EMS 
really improves the environmental performance of a company.

The focus in this paper is a meta-evaluation of the existing evaluations that address at least 
one research question concerning environmental effects resulting from the implementation of
an EMS. The meta-evaluation is based on evaluation studies with empirical data of a
qualitative and/or quantitative nature from numerous registered or certified organizations. It is
not based on in-depth case studies. Another requirement was that the evaluations had to be
based on an EMS according to ISO 14001 and/or EMAS. In this paper, we focus on the 
following research questions: 

1. What do these evaluation studies say about the environmental effects of an EMS?
2. What methods are used in these evaluation studies?
3. What methods are suitable when evaluating the environmental effects of EMSs?

The methods are of interest for analysis of whether any conclusion can be drawn about the
correlation between results and methods used in the evaluations, but also to enable 
recommendations on methods to be used when evaluating the environmental effects of
EMSs.



3. Research methodology

In this paper, a literature review consisting of existing evaluations of EMS is presented.
Typical literature reviews in the social sciences have been criticized on the grounds of a lack 
of quality control in integrating results (Glass et al. 1981). Therefore, Glass introduced the 
term meta-analysis as a way to derive quantitative answers from qualitative research. Often,
researchers use the term meta-analysis incorrectly. This technique requires a sufficient
number of existing evaluation studies to enable a quantitative answer. Since this survey of
the existing evaluations within the topic EMS consists of few evaluations, a meta-analysis is 
not of interest. In 1969 Michael Scriven introduced the term meta-evaluation (Stufflebeam,
2000). Scriven defined a meta-evaluation as “any evaluation of an evaluation(s), evaluation
system, or evaluation device”. According to Widmer (2002) a meta-evaluation has a
fundamentally different goal compared to a meta-analysis. It is an evaluation of one or more
evaluations that intends to systematically establish the worth and merit of the evaluation(s). 
In other words, a meta-evaluation assesses the quality of an evaluation, for which reason,
assessment criteria must be applied. Scriven´s basic point is the same and he uses a meta-
evaluation by issuing inaccurate reports. He stressed that the evaluations must themselves
be evaluated (Stufflebeam, 2000). Stufflebeam uses the following formal definition of the 
concept meta-evaluation: 

“Meta-evaluation is the process of delineating, obtaining, and applying descriptive
information and judgmental information about the utility, feasibility, propriety, and
accuracy of an evaluation in order to guide the evaluation to publicly report its strengths
and weaknesses”.

Analyzing secondary data can be seen as a re-analysis of data for the purpose of answering
the original research question, or answering new questions with old data. It can also be used 
to identify additional trends and patterns (Glass et al. 1981). In this paper, the original
research question in the evaluations and the first research question in this paper are the 
same; i.e., what do these evaluation studies say about the environmental effects of an EMS?
The second and the third research questions in this paper, i.e., what methods are used in 
these evaluation studies? and what methods are suitable when evaluating the environmental 
effects of EMSs?, are new research questions that will be answered with data from the
existing evaluations of EMS. The research design used in this paper can be seen as a
structured but also iterative process as illustrated in Figure 1.

According to Figure 1, an exhaustive search was made during the period May-December
2002 in relevant databases to find evaluations concerning environmental effects of an EMS.
The search started with defining key words to find articles of interest. Once an interesting
article was found, all relevant references in the reference list were sought. To be able to 
answer the research question about methods used in the evaluation, the evaluation report 
upon which the article is based was requested. The empirical data were then systematized
after its contents, i.e., if the evaluation’s aim was to evaluate the environmental effects or not.
The remaining evaluations after this step were then analyzed according to the research
questions about the results and method. 



Figure 1: Research design used in this paper. 

4. Description of the empirical base

A total of 17 evaluations with a focus on effects of EMSs were found. Ten of the studies were
excluded from the meta-evaluation, mainly because they did not have a research question
focusing on environmental effects. The evaluations to be analyzed in the meta-evaluations
are described in Table 1.
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Table 1. Evaluations included in the meta-evaluation of environmental effects of EMS.
No. Evaluation Area and time

period
Objective Method EMS

basis
No of org. Results

1 “How do standardized
Environmental
Management Systems 
affect environmental
performance and
business?”

(Ammenberg, 2001)

Sweden

1997 to 1999

One of two research
questions was: How do an
EMS affect the 
environmental efforts of
organizations?

Comparison between environmental
indicators in environmental reviews
before and after an implementation of 
an EMS.

ISO 14001 26 SME 
certified
organizations

The method used has resulted
in significant environmental
improvements in general. An 
ISO 14001 certificate does not
guarantee good environmental
performance but it can very
well lead to reduced 
environmental impact.

2 “Environmental
Management Systems – 
Paper tiger or a 
powerful tool”. 

(Zackrisson et al., 2000) 

Sweden

1998-1999

One of five research 
questions was: Which actual 
environmental
improvements have EMS
achieved?

Two-fold:
Questionnaire to all 
registered/certified organizations
until November 1998 (360).
Response rate 49% 
In-depth interview with the 
environmental responsible person
at 19 of these organizations.

EMAS
ISO 14001 

172 out of 354 
certified/
registered
organizations.

EMAS-registered
organizations seem to achieve
better environmental
performance than
organizations with ISO 14001.
Half of the environmental
objectives and targets would
have been achieved even
without EMS. 

3 “Wirksamheit und
Leistung von
Umweltmanagement-
systemen – Eine
Untersuchung von ISO
14001-zertifierten
Unternehmen in der 
Schweiz”

(Dyllick & Hamschmidt, 
2000)

Switzerland

1999

The focus of the study was
to evaluate the effectiveness 
of EMSs in Swiss
organizations. One of four 
research questions was:
How do they perceive the
economic and environmental
effects of their EMS? 

Questionnaire sent to 348 EMS
management representatives of all 
ISO 14001 certified organizations in 
Switzerland until March 31 1999.
Response rate 45% 

ISO 14001 158 out of 348 
certified
organizations.

A clear majority of 
organizations, 60%, assign to
EMSs only supportive
influence with regard to the 
effects on environmental
performance. Only some 15%
of the organizations perceive a
decisive influence for EMSs. A 
further 15% of the
organizations did not perceive
any influence regarding EMSs. 



  No. Evaluation Area and time
period 

Objective Method EMS
basis 

No. of org.  Results 

4 “Evaluation der Cleaner
Production Programme 
in Österreich” 

Austria

(Wallner et al., 2000) 

2000 

An overall aim was to 
evaluate how environmental 
management programs 
affect business development 
and environmental 
performance. (EMAS and 
ISO 14001 were only two of 
several programs.). 

Questionnaire sent to 498 
organizations (217 certified/registered 
organizations). 130 (43) organizations 
answered which gives a response 
rate of 25.6% (19.8%). Interviews 
were carried out with 44 of the 130 
organizations.    

EMAS
ISO 14001 

A total of 130 
organizations 
participated 
(43 certified/ 
registered 
organizations) 

An EMAS-registration or ISO 
14001-certification has a 
positive effect on some 
environmental performance 
parameters but has no or even 
negative effects on others.  It 
is not possible to draw an 
overall conclusion that EMSs 
have a positive effect on 
corporate environmental 
performance.  

5 “Measuring the
Environmental 
Performance of 
Industry” 

(MEPI, 2001) 

Six EU countries: UK, 
Netherlands, 
Germany, Austria, 
Belgium, Italy. 

Seven periods 1985, 
1990, 1994, 1995, 
1996, 1997 and 1998 

One of nine research 
questions was: Does 
environmental management 
have an impact on 
environmental performance? 

Database of 60 variables (data on 
performance) and indicators (a 
normalized measure of performance) 
from six industrial sectors were 
analyzed statistically. Variables came 
from both certified/registered 
organizations and those that were 
not.

EMAS
ISO 14001 

A total of 280 
firms and 430 
production 
sites

There is no statistically 
significant relationship 
between ISO 14001 
certification or EMAS 
registration and any of the key 
environmental performance 
variables in the sectors.

6 “National Database on 
Environmental 
Management Systems” 

(NDEMS, 2001) 

10 states in the USA. 

Started 1996 and is 
an on-going project. 

An overall aim with the 
project was to collect data in 
order to determine how the 
environmental and economic 
performance of private and 
public organizations is 
affected by the 
implementation of EMSs.  

Two-fold: 
 A standardized data collection 
protocol that obtain information 
about the Environmental 
Performance Indicator Values. 
Updates every 6 months. 

 Open- and closed-ended 
questionnaire to capture firm-
specific information.  

ISO 14001 Database 
containing 
more than 100 
private and 
public certified 
organizations.  

The results are expected 
within the near future. 

7 “Voluntary Adoption of 
ISO 14001 in Japan: 
Mechanism, Stages and 
Effects”

(Welch et al., 2002) 

Japan 

1999 

An overall aim was to 
compare the environmental 
behavior of different adopter 
groups (non-adopter, in 
process, and certified) and 
across four types of 
environmental actions to 
determine the extent to 
which greenness is 
associated with EMS 
adoption. 

Questionnaire sent to the facility 
manager of all certified organizations 
(until March 1999) and 2200 non-
certified organizations in four 
industries. Response rate of 50.7% 
(ISO adopters) and 20.2% (non-
adopters).  

ISO 14001 2918 certified 
and non-
certified
organizations. 
718 certified.  

The results do not indicate a 
causal linkage between ISO 
adoption and greening activity. 
Evidence shows that ISO 
14001 adoption has some 
effect on the greening behavior 
of the organization. 
Organizations become greener 
as they move from non-
adopters to in-process 
adopters and finally to cert. 



The evaluations in Table 1 to be analyzed in the meta-evaluation are further described
below.

No 1. - “How do standardized Environmental Management Systems affect environmental
performance and business?”
Ammenberg has questioned whether an EMS enhances the environmental performance of 
26 small enterprises form different businesses. The quantitative data from environmental
reviews, independent of different sectors, were divided into five groups: energy, water,
goods, waste and by-products, and transportation and with a process consisting of 5 steps a
“total environmental score” was calculated. A first look at the “total environmental score”
shows that 88% of the quantified results are positive. But taking the data availability and 
reliability into account and analyzing the trustworthiest means, it is quite clear that the 
enterprises, according to the method used, have improved their environmental performance. 
In his conclusions he argues that “an ISO 14001 certificate does not guarantee good 
environmental performance but it can very well lead to reduced environmental impact.”

No 2 - “Environmental Management Systems – Paper tiger or a powerful tool”.
The aim was to assess the environmental and cost efficiency of the EMSs certified and
registered in Sweden until October 1999 in accordance with ISO 14001 and/or EMAS. A
questionnaire was sent to the environmental managers of 354 organizations with a response
rate of 49%. The organizations were divided into two groups: industry respectively service
and trade. The questionnaire comprised 16 questions, of which two aimed to evaluate the
environmental effects that the EMS has had on the company. The results show that the
greatest environmental improvements are: better waste sorting, less waste, safer handling of 
chemicals, lower energy consumption and less discharge. In response to the question to
what extent EMS reduced environmental impact the respondents did not show significant 
positive effects. The questionnaire was complemented with an interview with the
environmental manager in 19 of the 354 organizations. One result implies that about 50% of
the environmental targets have been achieved as a consequence of the EMS. This can be 
seen as a positive effect of the EMS. While 77% of the targets have a focus on reduction, the 
conclusion of the interviews is that the EMSs have had a positive effect on the environment.

No 3 - “Wirksamheit und Leistung von Umweltmanagement-systemen – Eine Untersuchung
von ISO 14001-zertifierten Unternehmen in der Schweiz”
The focus of the study was to evaluate the effectiveness of EMSs in Swiss organizations. 
One question among others was: How do the organizations perceive the economic and
environmental effects of their EMS? The questionnaire was sent to the EMS management
representatives of all ISO 14001 certified organizations in Switzerland as of March 1999. A 
total of 348 certified organizations received the questionnaire with a response rate of 45%.
Nine of 42 questions in the questionnaire were related to environmental effects of EMS. The
questions were open-ended questions, whereby the respondent had to make a statement
about the environmental effects according to different areas. The results show that 92% of
the environmental managers who answered acknowledge that an EMS implementation led to 
an increase in importance of environmental topics in their organizations. A clear majority of
organizations, 60% assign to EMSs only supportive influence with regard to the effects on 
environmental performance. Only some 15% of the organizations perceive a decisive 
influence for EMSs. A further 15% of the organizations did not perceive any influence
regarding EMSs.

No 4 - “Evaluation der Cleaner Production Programme in Österreich”
The overall objective was to evaluate how environmental management programs affect
business development and environmental performance. The evaluated programs included 
EMAS and ISO 14001 among other Environmental Management Programs. Empirical data
were collected via questionnaires with qualitative and quantitative questions. Questionnaires 
were sent to 498 organizations, of which 217 were certified or registered according to EMAS 



or ISO 14001. 130 organizations responded, of which 43 were certified/registered. The 
questionnaires were complemented by interviews with 44 of the 130 organizations. Most
results in the study are reported as overall results for all the management programs and it is 
therefore not always possible to exclude effects from EMAS or ISO 14001. The
environmental performance is divided into several factors including water, energy and oil 
consumption, generation of waste paper, scrap metal, hazardous waste and generation of 
wastewater. An EMAS-registration or ISO 14001-certification has a positive effect on some
environmental performance parameters, but has no or even negative effects on others.  It is
therefore not possible to draw an overall conclusion as to whether EMSs have positive
effects on corporate environmental performance or not.

No 5 - “Measuring the Environmental Performance of Industry”
The objective was to develop measures for comparing the overall environmental 
performance of industrial organizations. The organizations were both certified (ISO 14001 
and/or EMAS) and non-certified organizations in six EU countries. One research question,
among others, was: Does an EMS have an impact on environmental performance? A 
standardized approach for quantitative environmental performance indicators in six industrial 
sectors was developed. A database of environmental performance information for 280 firms 
and 430 production sites was built and analyzed statistically. A total of 60 variables (data on 
performance) were identified covering the six sectors and as a second step, indicators (a 
normalized measure of performance) were constructed from the variables. Variables and
indicators were collected from seven years. The MEPI evaluation shows that at a specific 
time, organizations with a certified EMS do not appear to perform better than those without, 
although at both the site (EMAS) and firm levels the statistical significance of this result was 
low. In some cases, firms with certified EMSs performed worse. The study does not measure
the rate of environmental performance change between EMS organizations and non-EMS 
organizations.

No 6 - “National Database on Environmental Management Systems”
An overall aim of the project was to collect data in order to determine how the environmental
and economic performance of private and public organizations is affected by the
implementation of EMSs. The information gathered from the organizations is being 
incorporated into a national EMS database. A common set of data collection protocols 
provides the basis for the project’s data collection. The database contains data on more than
100 private and public organizations, including those with ISO 14001 EMSs, non-ISO EMSs, 
and non-EMS environmental management practices. The non ISO-EMS and non-EMS
environmental practices will serve as a control group. The environmental performance is 
based on environmental indicators with a normalization factor for a period of three years. The
data are clarified through a telephone interview two or three times a year. The design of the 
study is an analysis in real time, including the three-year retrospective baseline, and at least
two years post-implementation data on changes in environmental performance. The project 
has not reached any definite conclusions on how EMSs affect environmental performance.
The results are going to be presented within the near future and through statistical methods 
conclusions about EMS and environmental performance will be drawn. 

No 7 - “Voluntary Adoption of ISO 14001 in Japan: Mechanism, Stages and Effects”
An overall aim was to compare the environmental behavior of different adopter groups across 
four types of environmental actions to determine the extent to which greenness is associated
with EMS adoption. Another aim was to study generalizable differences between first stage
adopters, second stage adopters and non-adopters by comparing the environmental



behavior of the different adopter groups to determine the extent to which greenness is
associated with EMS adoption. In March 1999, survey questionnaires were sent to 2918
Japanese facility managers in four industries. Of the 718 ISO certified organizations
surveyed, 364 responded (response rate 50.7%). Only 445 of the 2200 non-ISO
organizations responded (response rate 20.2%). The result of the level of greening activity 
across the three different stages of adoption indicates significant differences among the three 
groups. At one level, these differences may indicate that ISO 14001 adoption has some
effect on the actual greening behavior on the organization. In other words, organizations
become greener as they move from non-adopters to in-process and finally to certification.

5. Results 

In this paper three questions were asked:

What do these evaluation studies say about the environmental effects of an EMS?
What methods are used in these evaluation studies?
What methods are suitable when evaluating the environmental effects of EMSs?

To address these questions we used a meta-evaluation based on evaluations with a focus on
environmental effects of EMSs. To get an overview of the methods, strategies for measuring,
and results in the evaluations, Table 2 was constructed. Each research question is then
discussed in more detail in the following sections.

Table 2. Methods for data collection, strategies for measuring, and results in the different
evaluations, where each number represents an evaluation according to Table 1. The 
environmental effects in the evaluations are shown as + (positive= reduced environmental
impact), o (none), – (negative= increased environmental impact) or ? (No results are drawn
yet).

METHOD FOR DATA COLLECTION
Questionnaire InterviewEnvironmental

Indicator Structured Unstructured Structured Unstructured
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- Rate of EP change
-EMS org. compared 
to non-EMS org.

6? 6? 6? 6?

5.1.Environmental effects of EMS
The overall results indicate that a majority of the evaluations state that an EMS has a positive
effect on the environmental performance. No evaluation states negative environmental
effects, two evaluations could state no correlation between an EMS and environmental 
performance but in one of these the results also differ within the evaluation. In one evaluation
the results are not drawn yet. 

3The abbreviation EP, which stands for Environmental Performance, is used in the table for the sake of simplicity.



The generalization in the evaluations is low. No one has, despite a positive effect in the 
evaluation, been able to generalize the results. However, all evaluations have made a
generalization within the evaluation, as Ammenberg (2001) expresses his conclusions:

“According to the method used, the joint EMS and co-operation at Hackefors industrial district
has resulted in significant environmental improvements in general”

However, Ammenberg and all others argue that they are not able to determine if EMSs are a
generally positive phenomenon from a general environmental point of view.

5.2.Methods used in the evaluations 
Three kinds of methods were used in the evaluations; namely, environmental indicator,
questionnaire and interview. Some evaluators used more than one method in their evaluation 
(Zackrisson et al., 2000; Wallner et al., 2000; NDEMS, 2001) and the evaluations also had
different strategies for measuring the environmental effects of an EMS. It is not possible to
draw any conclusions if methods and results have a causal linkage because the results tend
to differ between each method but also within each method, see Table 2.

5.2.1. Strategies for measuring
An important part when evaluating these evaluations is to look at how they have measured 
the environmental effects of the EMS. In the evaluations there are three different strategies 
for measuring: 

1. The rate of environmental performance change in EMS organizations;
2. Actual environmental performance in EMS organizations compared to actual

environmental performance in non-EMS organizations;
3. The rate of environmental performance change in EMS organizations compared to 

the rate of environmental performance change in non-EMS organizations.

At first, an evaluator can choose to measure the rate of environmental performance change 
in EMS organizations to see if the EMS has led to any environmental improvements or not. In 
this paper, four of seven evaluations are based on this kind of measurement (Ammenberg,
2001; Zackrisson et al., 2001; Dyllick & Hamschmidt, 2000; Wallner et. al., 2000), the
majority indicating positive results. It is important to bear in mind whether something else has
changed, for example laws or production, which can cause changes in the environmental
impact. But, this strategy does not measure if the EMS organizations have a better 
environmental performance than non-EMS organizations.

The second strategy compares the actual environmental performance in EMS organizations
with the actual environmental performance in organizations without an EMS. In this paper,
two of seven evaluations are measured in this way, one of which has no correlation between
an EMS and environmental performance (MEPI, 2001) and one has a positive result (Welch
et al., 2002). This strategy does not measure the environmental improvements and it only
shows the differences between EMS organizations and non-EMS organizations at one
specific time.

Finally, an evaluator can choose to analyze the rate of environmental performance change in 
EMS organizations and compare the results with the rate of environmental performance 
change in non-EMS organization as a control group. This is to enable the evaluator to draw a 
conclusion as to whether the EMS has led to any changes in environmental performance 
compared to organizations without an EMS during the same time period. In this meta-
evaluation, only one evaluation uses a procedure like this (NDEMS, 2001), but no results
have yet been drawn. 



In accordance with Ammenberg (2001), our opinion is that to be able to determine if EMSs
are a positive phenomenon from an environmental point of view, the development of 
environmental performance in EMS organizations and similar organizations that do not use
EMS should be compared and measured before and after an implementation; see strategy
number three.

5.2.2. Environmental indicators
To measure the environmental effects of an EMS, three evaluations have used
environmental indicators (Ammenberg, 2001; MEPI, 2001; NDEMS, 2001). One difference
between these evaluations is that two have measured, assessed, and drawn conclusions
about the different environmental aspects separately (waste, energy consumption, 
emissions, etc). Ammenberg (2001) uses a total environmental score to be able to compare 
the results from one organization to another. This is connected to the often-discussed core
problem as to whether it is possible to compare one organization to another or if each
organization is specific. 

5.2.3. Questionnaire 
The questionnaires were either structured, i.e., structured questions and answers, analyzed 
quantitatively, or unstructured, i.e., open questions analyzed qualitatively. Of five evaluations
using questionnaires, only one measures according to the unstructured method (NDEMS,
2001). However, at the same time, this evaluation also complements the questionnaire with
questions in a structured way. In all cases, the questionnaires were sent to the environmental
manager and there is a risk that the results may be a bit too optimistic. Dyllick & Hamschmidt 
(2000) discuss this problem in their evaluation and they argue that the findings would quite 
naturally be different if they had asked more people with different responsibilities in the
organizations, rather than just asking the environmental managers. The questions in the
questionnaires differ a lot between the evaluations. Zackrisson et al. (2000) use the
environmental manager’s total impression as to what extent the EMS has reduced the
environmental impact. Important too, is to ask questions that not are of a slanted character.
Examples of slanted questions that presume a positive environmental effect of an EMS was
asked by Zackrisson et al. (2000): “State the three greatest environment-improving measures 
you have achieved by virtue of your EMS?” and “To what extent has the EMS reduced
environmental impact by your company on a scale from 1 to 6?”

Dyllick & Hamschmidt (2000), NDEMS (2001) and Welch et al. (2002) have specific 
questions about the EMS effect on each environmental aspect and have also assessed them 
separately. Notable is that the response rates for the evaluation using questionnaires are
low; i.e., from 25.6% to 50.7% and according to Dahmström (1996), a survey with loss of 
responses more than 20-30% is a useless survey. However, Melnyk et al. (2002) argue that
a low response rate is not unusual for environmental surveys of private-sector firms. If the
response rates are low, a non-response analysis to determine if there is a big difference
between the respondents and non-respondents is recommended (Dahmström, 1996). In this 
meta-evaluation, none of the seven evaluations included a non-response analysis.

5.2.4. Interview 
An interview can either be structured, i.e., structured questions analyzed quantitatively, or 
unstructured, i.e., open questions analyzed qualitatively. The three evaluations using
interviews as a method (Zackrisson et al., 2000; Wallner et al., 2000; NDEMS, 2001) used
structured questions as a follow-up method for complementing and clarifying the results from 
the questionnaire.



5.3.Suitable methods for evaluating the environmental effects of EMS

Many evaluators working with evaluation of EMSs have a background in natural sciences,
while the subject of EMS itself is in the social sciences. This can cause a methodological
problem when evaluating the environmental effects of EMSs. It is important to bear in mind
that the evidence, which is needed before we can conclude if EMS is a positive phenomenon
from an environmental point of view, not need to be proved through a natural-science
approach (for example, the use of indicators). We recommend the use of more than one 
method, i.e., indicator, questionnaire and/or interview. An approach that employs these
methods can also most probably be completed with softer, more subjective evaluations. A 
few attempts are the works of Eagan & Joeres (1997) and The Global Environment
Management Initiative (GEMI, 1994). GEMI has developed a self-assessment program
(ESAP) for measuring environmental performance. The program is mostly concerned with 
measuring environmental performance. ESAP has been further developed by Eagan & 
Joeres (1997). Their version, GMAT, makes it possible to create a graphical environmental
profile for organizations, which might be very useful for benchmarking between different
organizations or departments.

In addition to the recommendations of methods, we also recommend the third strategy stated 
in section 5.2.1 as the strategy to use; i.e., the rate of environmental performance change
before and after an implementation in EMS-organizations compared to the rate of
environmental performance change in non-EMS organizations with data from the same time 
period.

6. Discussion of the different results in the evaluations 

The different results can be explained through different kinds of hypothesis. First, the results 
can be explained through experiences with ISO 9000, which can serve as a good indicator of
the experiences that can be expected with ISO 14001 (Melnyk et al., 2002). Wacker (1989) 
has noted that for firms with an ISO 9000, certification has generated benefits over a longer 
time period. More specifically, a US General Accounting Office study found that it took an 
average of two and a half years to realize significant bottom-line results attributable to TQM 
philosophies and methods such as ISO 9000 (Terziovski et al., 1999). Applying these
experiences to ISO 14001, it can be argued that it may still be too early (while the
evaluations were held 1997-2000) to draw any conclusions about the benefits from an ISO
14001 certification. The authors of the MEPI-evaluation (MEPI, 2001) were surprised by the
unexpected result and they concluded that it might be explained by the “lag effect”, whereby 
organizations with an EMS experience no immediate environmental performance benefit.
The authors of the NDEMS evaluation (NDEMS, 2001) are of the opinion that the data must 
be collected over several years before any conclusion can be drawn about the benefits of an
EMS. Therefore, they have not yet drawn any conclusions.

The different results from this meta-evaluation can also be explained by a “catching-up
effect”, whereby organizations that perceive themselves to be poor performers are those that
seek to implement a system as a way of reaching the best practice frontier. This can result in 
some organizations showing a more dramatic change due to the EMS introduction. But some
organizations that are willing to be evaluated may already be leaders in pollution prevention
and environmental compliance, and are using EMS simply to document and institutionalize
those changes. The authors of the Japanese evaluation (Welch et al., 2002) also have an
explanation, which states that an adoption is initially a function of greenness, not the other 
way around. Further, they argue that firms are more likely to adopt an EMS if they are
greener in the first place. In other words, EMS adoption is a symptom of greenness rather 
than a stimulant to greenness, and the greening effect of EMS implementation is a slow 
process.



7. Conclusions

In this paper, three questions were asked:

What do these evaluation studies say about the environmental effects of an EMS?
What methods are used in these evaluation studies?
What methods are suitable when evaluating the environmental effects of EMSs?

The meta-evaluation, on which this paper is based, and the studies performed by Steger and 
Pecher (Steger (2000); Pecher (2002)) have not been able to give a conclusive answer 
regarding the environmental effects of EMSs.  The results from the different evaluations in
our meta-evaluation are not consistent and it is therefore not possible to suggest a causal 
linkage between an EMS and environmental performance. We, as well as others, have 
posited that it might be too early to see the results of the systems. On the other hand, the
organizations willing to be evaluated may already be leaders in pollution prevention and
environmental compliance. One might also argue that it could actually be easier to be
successful early after an EMS implementation, because organizations tend to focus on
improvement areas that are easily implemented. We cannot at this time determine which of 
these hypotheses is correct, since there are not enough empirical data to support either of
them. Therefore, more data is needed both in the form of evaluations of primary empirical
material and meta-evaluations of secondary data. However, we do not doubt that such 
studies will not be carried out. Additional studies will most probably be carried out, since the 
number of firms with ISO 14001-certification is rapidly increasing.

Three kinds of methods were used in the evaluations; namely, environmental indicator,
questionnaire and interview. Some evaluators used more than one method in their 
evaluation. Another important consideration is the strategy for measuring the environmental 
effects of an EMS. In three of the studies evaluated in this paper, the authors have measured
the environmental performance in organizations with an EMS and compared these data with 
results from organizations without an EMS. Only one (NDEMS, 2001) has measured the rate 
of environmental performance change in EMS organizations compared to the rate of
environmental performance change in non-EMS organizations. We believe that such a 
comparison is necessary to rule out other factors leading to improvements, and that the 
parameter one should compare is the rate the environmental performance change. Equally 
important as the need for more evaluations of EMSs is the search for ways of measuring
environmental performance and the increase or decline in performance. Analysis of the
studies in this paper has shown that finding relevant indicators for environmental 
performance is no trivial task. In addition, it is far from certain that metric and financial
indicators alone can measure the performance of organizations. Most probably, these hard
indicators must be complemented with softer, more subjective evaluations. A few attempts at
a softer approach in the form of the construction of evaluation forms have been made by
Eagan & Joeres (1997) and GEMI (1993). 

One should always remember when executing these kinds of evaluations that an ISO 14001-
certification or an EMAS-registration says anything about the level of environmental
performance other than compliance with specification in laws and regulations. It is therefore
possible, and probably even quite common, that some non-certified/registered organizations
maintain a higher performance level than certified/registered organizations.
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ABSTRACT
Small and medium-sized enterprises (SMEs) are collectively responsible for a significant
portion of the total environmental burden worldwide. A common tool used by SMEs to 
improve their environmental performance is the environmental management system (EMS), 
which has the disadvantage that it has been developed with larger organisations in mind. A 
common approach used by Swedish SMEs to facilitate the implementation of an EMS is joint 
EMS and group certification. This paper evaluates this approach by means of a case study. It 
is found that the approach is effective for small and micro-sized companies in achieving ISO 
14001-certification as fast and cost effective as possible. A few short cuts including joint 
environmental policy and objectives and insufficient environmental organisation are however 
threatening to undermine the trustworthiness of the approach. Notwithstanding these flaws, 
however, it must be concluded that the joint EMS approach is a good alternative for small and 
micro-sized companies.

Keywords: Environmental management system (EMS), joint EMS, group certification, ISO 
14001, small and medium-sized enterprise (SME), small companies 

Introduction

Previous research has shown that small and medium-sized enterprises1 (SMEs) are important
not only from a financial point of view but also because the sector has a considerable impact
on the environment (Fay, 2000; Hillary, 2004; Hoevenagel & Wolters, 2000) The extent of 
this impact is not known, but SMEs are collectively responsible for a significant portion of the 
total environmental burden (de Bruijn & Lulofs, 2000; ECOTEC, 2000) worldwide. The 
extent of this environmental impact and the fact that many SMSs are seldom inspected by 
environmental authorities and therefore probably have rather poor control over their impacts
(Ammenberg et al., 1999), make it important for SMEs to also have access to tools that can
help them to reach compliance as well as structure and improve their environmental activities.
One common tool that can be applicable for SMEs is the environmental management system 
(EMS).

1 According to the European Union’s (EU) definition, a company is considered to be a small and medium-sized
enterprise (SME) if it has fewer than 250 employees and either the annual turnover is less than 40 million euros
or the annual balance sheet total does not exceed 27 million euros. The company must also be an independent
enterprise, i.e. 25% or more of the capital or voting rights can not be owned by larger enterprises (CEC, 1996)

1
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SME and EMS 

EMS is widely presented as a suitable tool for larger companies, preferably those with direct 
environmental impact, i.e. manufacturing companies (Wells & Galbraith, 1999). It is also 
clear that EMS has predominantly been adopted by large companies (Merritt, 1998). The 
suitability of EMS and the most common standard for EMS, ISO 14001, for SMEs has been 
the subject of frequent debate since ISO 14001 was published in 1996 (Gerstenfeld & 
Roberts, 2000). It has even been suggested that the viewpoints and attitudes of SMEs were not
taken into account at all when creating the standard and therefore it is ill-suited to these 
companies (Gleckman & Krut, 1997). Even if the suitability of EMS according to the 
specifications in ISO 14001 can be questioned, some SMEs find it worthwhile to use 
resources and time to implement a system and certify the company.

Many SMEs complain about the complexity of the ISO 14001-standard and the high costs for 
system implementation and third party certification. Indeed, the experienced complexity of 
the standard and the lack of human and financial resources are often the reasons why many
SMEs choose not to adopt an EMS (Hillary, 2004; Pimenova & van der Vorst, 2004). 
However, if an EMS approach can be tailored to SMEs, it has been shown that a majority of 
them would consider implementing one (Williams et al., 2000).

Approaches to facilitate EMS implementation in SMEs 

To overcome the obstacles for EMS implementation, SMEs have a number of approaches to 
choose from. These have been developed in order to facilitate the implementation of EMS in 
SMSs. They can be classified in four categories (Dalhammar, 2000): 

1. Incremental approaches with rewards on the road towards certification (Swedish 
Environmental Management Council, 2004; The Acorn Trust, 2004); 

2. Mentoring (Tunnessen, 2000; Wells & Galbraith, 1999); 
3. Standardised solutions for EMS implementation (Miljöledarna Ciconia AB, 2004; 

Entropy International, 2004); 
4. Joint EMS and group certification (Ammenberg et al., 1999; Ammenberg & Hjelm,

2003).

This paper focuses solely on the joint EMS and group certification approach since it has been 
a common approach in recent years and it seems as if its popularity is growing among SMEs
(Ammenberg & Hjelm, 2003). The interested reader can find more information about the 
other approaches and examples of projects involving the approaches in Dalhammar (2000) 
and the references in the listing above. In Sweden, joint EMS and group certification has 
received considerable attention and a great number of company groups in Sweden now work 
with shared EMSs, or are planning to do so in the near future. In May 2002, 24 industrial 
estates, involving 450 companies and 7 industrial groups, had used the joint approach in 
Sweden (Ammenberg & Hjelm, 2002). These figures can be compared to the total number of 
ISO 14001-certified companies which amounted to 2,4642 at the end of 2002 (Environcert, 
2004), indicating that approximately 20% of all ISO 14001-certified companies in Sweden
had used the joint approach. The joint EMS and group certification approach as it was 
originally used in Sweden is presented in more detail in the following section.

2 The information is continuously collected from approved certification bodies. The statistics does not take into
account companies that have lost their certificate during the year. 
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Joint EMS and group certification 

The most practical and probably the most rewarding type of joint EMS and group certification 
is one that includes a number of companies within a limited geographical area, e.g. an 
industrial estate (Dalhammar, 2000). In a joint EMS, certain parts of the system are common
to the participating companies, but some elements are specific to each individual company. If 
the companies choose to become ISO 14001 certified, they can do so simultaneously by being 
audited by the same certification body. This is often referred to as group certification3. Each 
company has an individual EMS that fulfils the requirements in ISO 14001 and each company
holds its own ISO 14001-certificate. These individual EMSs make up the joint EMS. 

Implementation of a joint EMS 

When implementing a joint EMS, an environmental group is formed. This group consists of 
one representative from each participating company. The group selects a few individuals who
form a steering committee. The committee in turn selects a central coordinator. A support 
group supports the central committee and assists the company coordinators. The support 
group can consist of consultants and other stakeholders, e.g. financiers, municipalities and 
regional authorities. Lately, however, many joint EMS projects in Sweden have been run 
without the support group function. The central coordinator can be selected from the 
participating companies, but could also be someone from outside the group. He or she is 
responsible for performing a variety of tasks such as preparing documents, identifying and 
communicating common legal requirements, raising interest and commitment, calling 
meetings, processing minutes and planning environmental training. In addition, the central 
coordinator also functions as head of the steering committee. The steering committee is 
responsible for the implementation of the EMS and for planning environmental audits. The 
committee also issues new system documents and reviews existing documents, focusing on
documents that are common to the group. Another important activity is the evaluation of
training needs and training content. As with the support group, some joint EMS projects in 
Sweden have been run without a steering committee. The company coordinators in the EMS 
group meet regularly to make various decisions, to organise additional training and provide 
information about and discuss new or revised documents.

Unique elements in a joint EMS 

The documentation of the joint EMS consists of an environmental manual that is common to 
all companies as well as a company-specific manual and a company-specific compilation of 
records. For the majority of the documents in the company-specific manuals, the central 
coordinator prepares document templates. Formally, the individual EMSs at the companies
are similar to a normal EMS. However, a few unique elements are typical for joint EMS and
group certification. These elements are: 

3 After this study was performed, SWEDAC has clearly stated that officially there is no such thing as ‘group
certification’. However, the term is still used by consultants and companies involved in joint EMS projects.
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Joint environmental organisation
Joint system administration and documentation
Extensive environmental training 
Joint environmental policy and objectives
Joint internal environmental audits
Joint third party audits

Previous research on joint EMS and group certification

The joint EMS and group certification approach was initially presented by Ammenberg et al. 
(1999). In two following publications covering the same group of companies, the business and 
environmental effects of the joint EMS were evaluated (Ammenberg & Hjelm, 2002; 
Ammenberg & Hjelm, 2003). The researchers state that the joint EMS approach is a cost-
effective approach for EMS implementation in SMEs. In addition they claim that the EMS has 
led to positive business effects overall and that it has improved the environmental situation in 
general. However, these studies have not, in detail, studied if the effects of a joint EMS differ
from the effects of EMSs that are traditionally implemented. Since certain elements of the 
EMS are shared by several organisations, one might expect the joint EMS approach to
influence the effects of the individual systems differently to what the effects would have been 
had a traditional implementation approach been employed. EMSs implemented with the joint
approach might also be seen by stakeholders as a ‘light’ version of an EMS, which will 
influence their credibility. The unique elements listed above are presented and evaluated in
more detail in the section on the study’s findings below. In addition, the cost efficiency of the 
approach is also evaluated. 

Aim and limitations of the study 

The aim of this study is to describe the advantages and shortcomings of joint EMS and group 
ISO 14001-certification compared to a traditional implementation approach4. The findings in 
this study are valid only for small and micro-sized companies and not the entire SME-sector,
since the studied companies classify as small or micro5.  The usefulness and effects of 
implementing an EMS will probably differ considerably for companies in different size
categories, in different lines of businesses and with various environmental impacts (Hillary,
2004).

Methodology

In order to achieve the aim of this study, a single-case study was performed. The case study 
research strategy is a suitable strategy since the study is of an exploratory nature (Yin, 1994). 
The joint EMS project that was chosen was suitable since the project started concurrently as
the planning of this study. Hence, it was possible to follow the whole project from start to

4 A traditional approach to EMS implementation and ISO 14001-certification is defined in this paper as system
implementation in the form of a time-limited project carried out by and for a single company with limited co-
operation and/or benchmarking with other companies and with various amount of external help, e.g. consultants.
5 According to the EU´s definition, a “medium” enterprise employs 50 to 249 people, a “small” enterprise
employs 10 to 49 people and a “micro” enterprise employs less than 10 people (CEC, 1996). 2 out of 15
companies in the case study analysed in this paper have more than 49 employees, but their sizes of 55 and 60
employees give them approximately the same characteristics as small enterprises.
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finish. The units of analysis were the elements of an EMS that are unique for the joint EMS 
and group certification approach. 

Case description 

In the autumn of 2000, a firm of consultants initiated a project to implement and certify EMSs
in small and micro-sized enterprises on an industrial estate in Sweden. The project was partly 
financed by EU Structural Funds Objective 1 and other local financiers. 15 companies on the 
estate joined the project and formed an environmental group with a total of 255 employees.
The companies represent a wide range of businesses, including manufacturing, waste 
management, logistics and consulting. The company data is summarised in Table 1.

Table 1. Members in the environmental group studied in this paper
Company Code

NACE
Line of business No. of

emp.
Ann. turnover 
in million euros

A 25210 Manufacture of plastic plates, sheets, tubes
and profiles

11 6.3

B 45211 General construction of buildings 6 5.6
C 60240 Freight transport by road 22 2,0
D 51879 Wholesale of machinery for industry, trade 

and navigation n.e.c.
30 33.8

E 31100 Manufacture of electric motors, generators
and transformers

8 14.9

F 36140 Manufacture of other furniture 4 2.7
G 45310 Installation of electrical wiring and fittings 11 21.1
H 90021 Collection and treatment of other waste 55 60.5
I 22250 Ancillary activities related to printing 7 5.1
J 36630 Other manufacturing n.e.c. 7 7.9
K 28110 Manufacture of metal structures and parts of

structures
8 8.6

L 74202
29569

Construction and other engineering activities
Manufacture of various other special purpose
machinery n.e.c. 

14 18.1

M 60240
71100

Freight transport by road
Renting of automobiles

60 74,.3

N 45310 Installation of electrical wiring and fittings 1 Unknown
O 85200 Veterinary activities 11 12.1

The project started in October 2000 and ended in February 2002 when all companies in the 
environmental group earned their ISO 14001-certificate. During the project period, 
representatives from the participating companies met once a month. Representatives from the 
consulting firm chaired these meetings. During the time between the meetings, the firms
carried out home assignments that together added up to complete EMSs. Every company had
to appoint an environmental coordinator that attended the meetings and was responsible for 
the activities included in the home assignments. In addition to the monthly meetings, a 
steering committee also held meetings on a regular basis when they needed to discuss the
ongoing project. Apart from the project manager (representative from the consulting firm), the 
steering committee consisted of representatives of the municipality and the regional 
employment agency.
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Data collection within the case 

Empirical data was collected through interviews, study of project documentation and 
participation at project meetings and training sessions. The interviews were conducted as open 
interviews with representatives from five of the participating companies, two project
coordinators, the project manager and two environmental trainers. Different interview formats
were used for the different groups of interviewees. The representatives from the companies
represented companies of different line of businesses and sizes. The document studied 
included project planning documentation, environmental training material, minutes from 
project meetings and application forms for external financing. Some of the documented
procedures and instructions that is part of the EMSs were also studied. Notes were taken from 
steering group meetings, environmental group meetings and training sessions. 

Analysis of data

Analysis of qualitative data includes three separate steps: data reduction, data display and 
conclusion drawing (Miles & Huberman, 1994). In this case study, no effort was made to 
reduce the amount of data once it had been collected. Data were displayed mostly in the form
of narrative text. All data were structured into different arrays, which corresponded to the 
unique elements of the joint EMS approach. Four available modes of analysis are available for 
analysis of qualitative data; pattern matching, explanation building, time-series analysis and 
programme logic models (Yin, 1994). Pattern-matching, in which empirical based patterns are 
compared with a predicted one, was found to be the most suitable analysis mode in this case 
study.

Results

Joint environmental organisation

The project studied was organised slightly differently compared to the original set-up. Instead
of one single central coordinator working together with a support group, three coordinators 
supported the 15 companies. This made it possible for the coordinators to share experiences 
and also to function as backup for each other. By using more than one coordinator in a joint 
EMS project, it becomes less vulnerable, provided the coordinators communicate well with 
each other. Two of the three coordinators working in the project were consultants employed 
by locally based consulting firms. This meant they had a good understanding of the local 
conditions, e.g. requirements from local and regional environmental authorities. The 
companies in the environmental group felt the coordinators’ local knowledge was very 
positive. This local connection is probably even more important in the case of projects
involving SMEs since they are usually sceptical of outside help (Ghobadian & Gallear, 1996). 
Most of the companies thought that they received just the right amount of help from the
coordinators. The group showed great confidence in the coordinators and they were generally
thought of as competent in the field of EMS. After ISO 14001-certification and the end of the 
project, the three coordinators were replaced by one central coordinator working part time.
The group was unable to employ someone from within. Instead they hired a consultant as 
their common environmental coordinator.
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Joint system administration and documentation 

The environmental group’s joint EMS documentation consisted of a common manual,
company-specific manuals and company-specific compilation of records. The central 
coordinator prepared documentary templates in order to simplify document completion for 
most of the documents. These templates provided all the individual EMSs with a similar
design. One of the company coordinators considered this templated documentation to be a 
prerequisite for speeding up the EMS implementation process. The templates saved a lot of
time not only because the companies did not have to create the documentation from scratch, 
but also since they as also acted as ready-made instructions. 

Extensive environmental training 

According to the ISO 14001 specifications, or at least how they were interpreted by the 
project manager, environmental training for all personnel was mandatory and as a result all 
employees were scheduled to attend training sessions for a total of 30 hours. The training 
programme included knowledge of the different parts of an EMS as well as more basic 
subjects such as ecology and sustainable development. The purpose of this relatively wide
training approach was so that the participants could use their diploma after successfully
finishing the training as the first step towards an upper secondary school qualification. 
However, the training was adapted as far as possible to the process of implementing an EMS. 
In addition to the theoretical 30 hours, more training was given in close connection to the 
implementation of the respectively EMS in each company.

The training element is a significant part of the joint EMS approach. In this case, 30 hours 
must be considered as extensive for environmental training. A survey concerning 
environmental training in British and German companies showed that common environmental
training for all employees seldom exceeded eight hours (North & Daig, 1996). The extensive 
training is considered by both the project manager and the companies to perhaps be the
strongest element in a joint EMS approach. The more practical training component, e.g. the 
system implementation training, was experienced as the most rewarding part by the 
participants.

The company coordinators received the same training as all other employees and a little
additional training in the form of exercises at the environmental group meetings. A 
considerable gap in competence between the central coordinator and the company 
coordinators was observed at the environmental group meetings, where discussions and 
questions were rare. It became clear that the company coordinators completely trusted the
central coordinator, which naturally had a positive impact on the project. However, as the 
situation is now, the company coordinators are dependent to a great extent on the competence
of the central coordinator and generally complain that they have to work alone with their
company-specific part of the joint EMS, and that it is hard to get more people involved in 
environmental activities.

Joint environmental policy and objectives 

All companies within the environmental group used the same template for their environmental
policy. The only elements that differed between the different policies were a description of
each company’s activities and the significant environmental aspects. Despite the similarities
between the policies, they were considered by the third party auditors as individual since they 
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were set and recorded by top management in each company. The same procedure was used 
when establishing the environmental objectives, the difference being that the objectives were
formulated exactly the same for all companies. The objectives were also considered to be 
individual since they were set by each company. With the objectives as basis, more specific 
targets were developed, set and recorded by each company.

Both the policies and the objectives referred to the four criteria for sustainability, first
developed by Karl-Henrik Robèrt and John Holmberg around 1990 and then further 
developed in the next few years (Robèrt, 1992; Holmberg, 1998). These criteria are presented 
below.

In order for a society to be sustainable, nature’s functions and diversity must not be 
systematically:
1. Subject to increasing concentrations of substances extracted from the earth’s crust 
2. Subject to increasing concentrations of substances produced by society 
3. Impoverished by over-harvesting or other forms of ecosystem manipulation 

 And 
4. Resources must be used fairly and efficiently in order to meet basic human needs 

worldwide

These criteria were not uniquely used within the studied organisations or the joint EMS
approach, but they are used in many of the joint EMS projects performed in Sweden. This is 
probably because two of the consulting firms working with joint EMS implementation
cooperate with the Natural Step Foundation in which Karl-Henrik Robèrt and John Holmberg
are active. Hence they deserve to be commented on in this paper. The policies in the
environmental group merely referred to the four criteria for substantiality but the objectives 
were actually just a rewritten version of the criteria. 

It became clear when studying the policy implementation in the environmental group that the 
companies considered the more specific targets as the real goals they should work towards 
and hopefully achieve. This fact indicates that environmental policy implementation within 
small companies using the joint EMS approach is not very different from the process in larger 
companies using the traditional approach, since the same focus on the targets is common in 
larger companies (Zobel, 2001).

Joint internal environmental audits 

An annual plan for internal environmental audits was created by the central coordinator. All 
system elements were audited in all the companies during the year. The internal auditors were 
selected company coordinators from the companies in the environmental group. In addition to 
the common environmental training, the internal auditors received 24 hours of specific auditor 
training and they had to participate in two audits as observers before they were allowed to 
perform audits on their own. In general, there is no difference between the procedures for 
internal environmental audits in the joint EMS approach and those in a traditional EMS. But 
one positive difference is that the internal auditors come from different companies and
perform audits at all companies except their own. This audit process assures auditor 
independence and the companies can benefit from non-conformances found by new eyes not 
accustomed to the company activities.
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Joint third-party audits 

Normally a company has to be audited by third-party auditors at least once every year, but the
Swedish authority that approves certification bodies, SWEDAC, initially agreed to audits 
twice every three years being sufficient for companies that are members of an environmental
group6. The audit frequency has since then increased to a third-party visit once every year as a 
result of SWEDAC changing its standpoint on the definition of group certification. At the 
time for the group certification project in this study, SWEDAC allowed third-party auditors to 
treat group certification in the same way they handled multi-site certification7. Since group 
certification involves separate companies, SWEDAC feels it cannot be considered the same as
multi-site certification. If the third-party auditors are forced to plan and carry out their audits
for each single company within the joint EMS, they will spend a substantial amount of time
auditing the same processes and documentation over and over again and will probably find it 
hard to make use of all the time spent during the audits. The problem seems to be a lack of 
formal guidelines for the group certification format.

Certification audit for the joint EMS at the environmental group was carried out in December
2001. The audit resulted in 98 improvement points spread over the 15 companies, which has 
to be regarded as a good result. No hold points were noted. An overview of the results from 
the certification audit is presented in Table 2. The number and character of the non-
conformities indicates that EMS implementation according to the joint EMS in this case did 
not result in a different outcome to that which would have been achieved using a traditional 
implementation approach. 

Table 2. Overview of the nonconformities and notations from the certification audit of the joint EMS at the
environmental group studied in this paper

Section in ISO 14001 Summary of non-conformities/notations
4.3.1 Environmental aspects Identification of aspects, assessment of aspect
4.3.2 Legal and other requirements Missing environmental permit from hired contractor for

handling, transport and treatment of waste, identification of
relevant laws and regulations, a few cases of non-
compliance

4.3.3 Objectives and targets Non-relevant indicators
4.4.2 Training, awareness and competence Non-satisfactory employee awareness, lack of training

regarding hazardous wastes and goods, non-satisfactory
training for new employees, training not satisfactory
documented

4.4.3 Communication Undertaking regarding informing certification body after
serious accidents are missing, documentation of 
communication is non-satisfactory

4.4.5 Document control Lack of document control
4.4.6 Operational control Nonconformities regarding handling, storage and labelling

of chemicals, lack of safety data sheets, possible
improvements in purchasing procedures

4.4.7 Emergency preparedness and response All risks not identified, lack in labelling and equipment
4.5.1 Monitoring and measurement Error in pollution measurements, lack of follow-up of

hazardous waste, no procedure for measurement of 
significant aspects

6 The reduction in audit frequency was motivated by the argument that the companies in an environmental group
regularly meet to exchange experiences and that the companies cooperate when conducting internal
environmental audits.
7 In multi-site certification a number of sites within one single company have a common EMS and are certified at 
the same time.
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Cost efficiency 

The costs for certifying a company according to ISO 14001 can be assigned to three basic 
categories: costs relating to necessary technical measures to guarantee the improvement of 
environmental performance, costs relating to EMS implementation, and costs incurred in 
obtaining third-party verification (Biondi et al., 2000). The last two of these categories will be 
addressed here since they were the dominating costs for the companies in the environmental
group.

The costs for implementation of EMS can be further divided into three subcategories: 
consulting help, training and internal work. A stipulated amount was paid by the companies to 
finance the services provided by the central coordinators. For the members of the 
environmental group, this amount was 318 euros per employee. The total training costs, 
including both common training for all employees and training for internal auditors, amounted 
to 842 euros per employee. The total training cost could at first glance be considered to be
fairly high but considering the extent of the training, it could on the contrary be considered to 
be low. It should be noted that the amount of 842 euros is only the direct cost for the training. 
It also costs the companies to send their employees on training since the alternative would be 
that they stayed at home producing goods or providing services. These indirect costs for
training are hard to estimate and no attempt is therefore made in this paper. It is equally 
difficult to estimate the amount of internal work involved. Some authors claim that because 
companies interpret the costs to be associated with EMS implementation differently, estimates
of these costs are so inexact as to become meaningless (Freimann & Schwedes, 2000; 
Freimann & Walther, 2001). Due to the difficulties, no attempt to estimate these costs is made
in this study. According to Biondi et al. (2000), these costs far exceed the direct costs for 
hiring consultants and third party auditors for certification. These findings are supported by 
Schylander & Martinuzzi (2004) who found that indirect implementation costs constitute 67%
of the total costs for building the system.

The costs for obtaining third-party certification are much easier to estimate than the indirect 
costs, mainly because the relevant figures can be found on a small number of invoices made
out by the third-party auditor. In the case of the environmental group in this study, the total 
certification cost amounted to 18,400 euros for all the companies within the group. To 
examine the cost-efficiency of the group certification approach, the certification costs for the 
environmental group were compared to other available studies that included certification costs 
associated with a traditional certification process. Table 3 shows an overview of this
comparison.

Table 3. Comparison of certification costs using traditional certification and group certification
Studies Comparison of certification costs Cost factor
Löfqvist et al. (2000)
This study

0.27% of annual sales
0,067% of annual sales

3.9

Johannson (1997)
This study

€131 per employee
€72 per employee

1.8

Schylander & Martinuzzi (2004)
This study

€3789 for company with 28 employees
€1182 for company with 30 employees

3.2

Zackrisson et al. (2000) 
This study

€7659 for company with 50 employees
€1728 for company with 55 employees

4.4

Average cost factor: 3.3
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The comparisons are made for companies of approximately the same size. The size factor is 
important in this comparison since it is the most influential certification cost factor. Smaller
companies pay proportionately more per employee or annual sales than larger companies. The 
cost comparison shows that a traditional certification process is more than three times as 
expensive for small and micro-sized companies.

Discussion

Shortcomings

It was found in the case study that the company coordinators completely trusted the central 
coordinator and that the competence gap between the central coordinator and the company
coordinators is rather extensive. This gap probably makes the companies dependent on the 
competence of the central coordinator. This finding is in accordance with Ammenberg et al. 
(1999) stating that too much of the environmental responsibility is laid on the central
coordinator. This consultant dependency is a well known problem in EMS implementation
(Axelsson et al., 2003). It has also been reported as a problem and in quality management
system implementation in SMSs (Gustafsson et al., 2001). The dependency on the central 
coordinator makes the joint EMS vulnerable. If this coordinator is hired from a consultancy 
firm, the vulnerability is further increased. A person from inside the group would probably 
have been preferable since he or she would have better understood the conditions under which
the companies work. An inside coordinator would have less expert knowledge than a 
consultant, but this might actually be an advantage in the case of a joint EMS because the
coordinator would have to obtain help and assistance from the company coordinators and 
thereby involve more people in the environmental activities and development of the EMS.
The major advantage of hiring an external coordinator is that this person is independent of all 
companies within the environmental group. If the coordinator is also employed by one of the 
participating companies, there would be a risk of this person focusing more on his or hers own 
company.

Using the same templates for environmental policies and objectives might cause some 
problems. Other studies emphasise the importance of engaging employees in the work with 
the system and especially the policy implementation process as a way of ensuring 
commitment to the system (Darnall et al., 2000; Gustafsson et al., 2001; Zobel, 2001) One 
might expect the fast-tracked process to have lead to a lack of understanding and commitment
to these important system components. Obviously, the implementation of a common policy 
and common objectives is done in this way to save time. But it is questionable if this 
procedure saves time in the long run. A recent study has shown that the implementation of
environmental aspects, objectives, targets and policy, preferably with a high level of 
employee involvement, is important for creating commitment for environmental activities
(Zobel, 2001). The companies should probably have been given more time to develop their 
own views of what was most important for them and how they should tackle this. It is the 
nature of the joint EMS approach to simplify the system implementation to save time, but 
policy implementation is not a process in which one should take shortcuts. All companies and 
especially small ones must normally be wary of taking shortcuts when implementing an EMS 
because this might be seen from the outside as if they have received their certification too 
easily by implementing a ‘light’ version of ISO 14001. This might lead to a lack of trust in 
that company and its activities as well as in the standard. It is questionable if objectives and
policies set according to the current procedure should be allowed considering the
specifications in ISO 14001. A policy shall express a company’s individual vision and 
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fundamental values, but it is hard to see that in the case of the policies in the environmental
group. In more recent joint EMS projects, the policies of the participating companies have 
been more individually formulated as a response to criticism from third-party auditors.

Another problematic fact regarding the environmental objectives is their close link with the
four criteria for sustainability. Establishing the objectives this way makes the objectives fuzzy 
and hard to grasp both for the employees and especially for stakeholders who probably have 
limited experience of such abstract criteria. However, all employees have come across the
criteria during their training sessions and therefore have a somewhat better understanding than 
people in general. In addition, it is not obvious from the way the objectives are worded that 
the specifications in ISO 14001 saying that “When establishing and reviewing its objectives, 
an organisation shall consider the legal and other requirements, its significant environmental
aspects, its technological options and its financial, operational and business requirements, and 
the views of interested parties” have been considered when setting the objectives.

Another weakness of the joint EMS approach at the time for the study in this paper was the
reduced time the third-party auditors spend at each company within the environmental group. 
Third-party audits and the non-conformities that they find are an important part of the system,
even if the certification bodies certainly do not want to be part of the EMS. The auditors are 
usually good at finding improvement opportunities that the companies cannot see for 
themselves. In addition, third-party audits help keep both managers and employees on their 
toes concerning environmental issues (Wells & Galbraith, 1999; Rondinelli & Vastag, 2000; 
Zackrisson et al., 2000). From a performance point of view, it could therefore be a 
disadvantage to have longer periods between the follow-up third-party audits. However, after 
the time for the study in this paper, SWEDAC changed their position on joint EMSs. Today, 
the third-party auditors spend the same amount of time at companies that are members of an 
environmental group as they do at companies which has a normal EMS. This created a new
problem. If the third party audits are forced to plan and carry out their audits individually for
each single company within the joint EMS, they will spend a lot of time auditing the same
processes and documentation over and over again and they will probably find it hard to make
use of all the time spent during the audits. The problem seams to be that formal guidelines are 
missing for the group certification format.

Advantages

One might expect the simplification of the system documentation to reduce employee 
awareness and commitment. However, the company coordinators did not experience the 
ready-made document templates and the close similarities between the different systems as a
problem. Hence, since the simplification of system documentation saves considerable
amounts of time and effort, it can be seen as an advantage.

The extensive environmental training was considered by all parties in the joint EMS project as 
perhaps the strongest element in the approach. Support for their opinion is voiced in several 
publications where training is claimed to be an extremely important element in the
implementation process and for the success of the EMS (Tack, 1999; Wilson, 1998a; Wilson,
1998b). These studies show that a well executed training programme will facilitate the 
implementation of the other elements of the system. The company coordinators claimed that 
the more practical training components were the most rewarding part. These viewpoints are 
shared by training participants in another Swedish study (Pers, 2000). As stated above, the 
competence gap between the central coordinator and the company coordinators was fairly 
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great, making the companies depend on the competence of the central coordinator. In order to 
make the system more stable, the company coordinators could be given the opportunity to go 
through additional training. To be able to develop the individual systems, company
coordinators probably need greater environmental competence. The lack of interest from 
employees and managers constitutes another reason for giving the company coordinators 
additional training. If the costs for this training are an obstacle, the training hours given to all 
employees could be reduced and more time could be given to the coordinators. This should 
not effect the environmental performance too much since some of the employees are probably
not involved in activities leading to any significant environmental impact.

It was found in this case study that the internal auditors performed environmental audits at all 
other companies within the environmental group but their own. This is an advantage since the 
auditors automatically are independent from the company they audit. The same independency 
is hard to reach when using a traditional implementation approach. The internal 
environmental audit procedures could be further improved if all companies had at least one 
internal auditor and perhaps other employees in addition to the company coordinators could 
be selected as auditors in order to involve more people in the environmental activities. This is 
important since a high level of involved employees has been proven to be a significant 
success factor for realising environmental performance improvements in SMEs and for 
successful EMS implementation (Jones & Welford, 1997; Wells & Galbraith, 1999). 

It is clear that the joint EMS and group certification approach lead to significant cost savings 
compared to a traditional approach for the studied companies in this paper. The reduced costs
were possible because of joint purchasing and splitting of costs for third party audits, shared 
internal auditors, coordinated training and shared system administration and documentation. It 
has been shown that the certification costs for traditional certification are three times as high
as for group certification. However, these costs are not the main costs for implementing and
certifying an EMS. The indirect costs far exceed the certification costs (Biondi et al., 2000; 
Schylander & Martinuzzi, 2004). Unfortunately, the indirect certification costs are not known 
for the joint EMS project studied in this paper. However, considering that the companies in
the environmental group share most system elements and thereby save considerable amounts
of time, the cost savings for the internal activities are probably as great as they are for the 
third-party certification. The cost saving factor of three can be compared to the findings by 
Ammenberg et al. (1999). They report cost saving of approximately 50 % for a whole joint 
EMS project. 

Conclusions

Despite a few unfortunate shortcuts and an environmental organisation in need of reviewing, 
it must be concluded that the joint EMS and group certification approach is a good alternative 
for small and micro-sized companies. Their environmental performance will not be better nor 
will the marketing value of the ISO 14001 certificate be any higher compared to using a 
traditional implementation approach, but it will be much cheaper. According to most of the
company coordinators in the environmental group, their companies would have implemented
and certified an EMS even if they had not joined the projects, but it would have taken much
longer time and would also have been postponed to a later date. This is probably the greatest 
advantage with the joint EMS approach; that it encourages small and micro companies to step
up and decide to adopt an EMS instead of deciding against it. Hence, joint EMS and group 
certification could help to significantly reduce the environmental impact caused by the
activities of these companies.
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Lastly, it should be noted that the concept of joint EMS and group certification is a good 
alternative for achieving ISO 14001-certification in Sweden, due to the relatively high
openness among companies. The level of transparency might be different in other countries. 
This openness between companies is a prerequisite for the approach to be successful.
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ABSTRACT
Most of the previous studies on the effects of environmental management systems (EMS) 
treat all organisations as one homogenous group and do not examine the benefits of EMS 
implementation in relation to the differences in organisational characteristics. Since it is
plausible that the benefits do indeed depend on different organisational characteristics, the
aim of this study is to evaluate the influence of these characteristics on the environmental
benefits of EMS. This study is based on secondary analysis of data and findings published in 
46 other studies. The results of this study indicate that the benefits of EMS seem to be 
independent of the drivers for adoption. Not only large organisations but also smaller ones 
benefit from EMS. EMS implementation in smaller organisations is associated with 
significant barriers, but improvement occurs because these organisations often look at 
environmental issues for the first time when adopting an EMS. EMS appears to be a
functional tool not only in the industrial sector, but also in those parts of municipalities and 
government facilities that have the most complex environmental impact. No significant 
differences in benefits from EMS have been found in different cultural settings.

Keywords: Environmental management system, EMS, ISO 14001, corporate environmental
management

Introduction

During the 1990s, the awareness and interest of both private companies and public 
administrations in environmental issues increased due to legislative pressures, green 
marketing opportunities, increased public knowledge and customer demands. Many of these
organisations have therefore adopted environmental policies as a way of showing their 
commitment (Burström von Malmborg, 2002). To be able to implement the stated 
commitments in their policies, an increasing number of organisations have adopted 
environmental management systems (EMS). One of the first sectors to realise the need for
such a system was the chemical industry, which developed the Responsible Care System as a 
direct response to the Bhopal industrial disaster in India in 1984. The United Kingdom has a 
tradition of being early in the development of standards and they published the EMS standard 
BS7750, which was founded on the corresponding standard for quality assurance, BS5750. 
Concurrently, the European Union published another version of an EMS, the Eco-

1

mailto:zobel@ltu.se


Management and Audit Scheme (EMAS). These EMS standards were adopted mostly by 
industry in a relatively small scale but when the international standard ISO 14001 was
published in September 1996, the implementation of EMSs became commonplace in industry.
In recent years, the interest in EMS in the service sector and the public sector has also 
increased (Norén & von Malmborg, 2004; Honkasalo, 1999).

Advocates of EMS argue that the system can provide a structured and systematic way to deal 
with environmental issues in an organisation. Organisations with poor environmental
performance can use it as a valuable management tool and it can also provide more ambitious
organisations with a benchmark, as regards environmental issues, which can be used to 
identify weaknesses in the existing management system (Sunderland, 1998). It is widely 
claimed in the literature that the EMS standards have highlighted the fact that improvement of 
environmental performance is a business issue, and that effective environmental management
can both reduce environmental impact and generate cost savings and business opportunities. It
is often assumed that good environmental performance can attract new customers, increase 
competitiveness and generate good financial returns. 

There are also critics of EMS who question the claimed benefits of the systems. Two of the 
most commonly cited critics are Gleckman & Krut (1998), who are particularly critical of ISO 
14001 as a tool for corporate environmental impact improvement. They see an ISO 14001-
based system as an inadequate tool since it requires certified organisations neither to measure
environmental performance nor to disclose results. They argue that there is no way of 
externally verifying that improvements in environmental performance actually occur. Boiral
& Sala (1998) found in a study of industrial plants specialised in aluminium production that 
few managers mentioned environmental improvements due to the EMS implementation. They 
concluded that unlike investments in technology, investments in EMS implementation do not 
guarantee any improvements in environmental performance. Ammenberg & Hjelm (2002)
draw similar conclusions in a study of 26 small- and medium-sized companies in Sweden. He 
claims that the standard enables such companies to interpret and apply the standard’s
specification in a way that allows them to obtain a certificate without achieving any real 
improvements.

Ever since EMSs started to be common after the publication of the international standard ISO 
14001 in 1996, there has been a need to investigate how organisations have interpreted and 
used the standard and what the actual benefits of EMS implementation are. Some researchers
claim that very little research has been performed on the subject of the efficiency of EMS 
(Annandale et al., 2004; Babakri et al., 2003; Florida & Davison, 2001; Melnyk et al., 2003; 
Poksinska et al., 2002). However, during the last few years, the benefits and possible
drawbacks have been extensively evaluated by researchers all over the world. In this paper, 46 
studies dealing with different benefits of EMS are identified. These studies, published 
between 1996 and 2004, show a wide range of results from implementation of EMS. Almost
all of them tend to treat organisations as one homogenous group and do not examine the
benefits of EMS implementation in relation to the differences between organisations and their 
business context. However, it does not seem likely that EMS or any other management tool
suits all types of organisations. The benefits or drawbacks resulting from EMS are probably 
influenced by certain organisational characteristics (Chan & Li, 2001; Freimann & Walther, 
2001).
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Aim of the study

The aim of this paper is to evaluate if organisational characteristics have any effect on the
environmental benefits of EMS implementation.

This paper focuses on concrete environmental improvements and organisational benefits, 
which are connected to environmental improvement such as, for example, improved 
relationship with authorities, more effective environmental organisation, higher employee
awareness regarding environmental issues and reduced risk of accidents leading to
environmental impact.

The EMS evaluation studies cover different types of EMSs. A majority of the studies have 
studied ISO 14001-certified systems, a few concentrate on EMAS-registered companies and 
some focus on organisation-specific systems that are not third-party registered or certified. No 
distinction has been made between the different types of EMSs during the analysis in this 
study.

Methodology

This study is based on qualitative and quantitative data and findings already published in 
other studies on the benefits of EMS. Analysing secondary data can be seen as a re-analysis of 
data for the purpose of answering the original research questions, or answering new questions 
with old data. It can also be used to identify additional trends and patterns (Glass et al., 1981). 
This study is an attempt to identify patterns and relations not sought by the original authors.

The findings presented in a total of 46 evaluation studies covering a total of 33 countries 
worldwide have been re-analysed. The research methodologies in these studies include case 
studies, multiple case studies, interview-based surveys, questionnaire-based surveys,
statistical analysis of database material and meta-studies. The major characteristics of these 
studies are summarised in Appendix 1. The actual number of reviewed publications is greater 
than 46, but some of them cover the same data sample. In this paper, the publications covering 
the same data are treated as one study. Three publications cover more than one study. In these 
cases, each study is re-analysed individually. The reviewed publications are mostly scientific 
journal articles, but a few are research reports. To identify relevant journal articles, an 
exhaustive search was made in the Wiley, Kluwer, Science direct, Ebsco Business Source 
Elite, Ebsco Academic Search Elite and Ebsco Econ Lit databases. These databases have
proven to be a good point a departure when identifying studied on EMS (Schylander & Zobel, 
2003). Typical keywords were environmental management system, EMS, ISO 14001, EMAS
and corporate environmental management. Once a relevant article was found and reviewed, 
the reference list was studied to identify other relevant articles or reports. These publications 
and their reference lists were in turn also reviewed and so on until no more relevant
publications could be found. Some of the reports were, however, not possible to access.

A review like the one performed in this paper has limitations regarding theoretical
generalisation because the selection of the studies reviewed is beyond the control of the 
researcher (Yin, 1994). In addition, the researcher cannot influence the reliability and validity 
of the studies he or she is reviewing, unless, of course, the review is expanded beyond the 
material reproduced in the publications. In this study, only data presented in the publications 
has been reviewed and re-analysed.
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The environmental manager1 is, with a few exceptions, the source of data regardless of the 
type of the study. The environmental manager is the one answering questionnaires, the 
interview respondent and the contact person in case studies. He or she is probably also the 
person behind much of the collected data in databases. The problem with the statements these
managers give is that they must be seen as subjective perceptions from the viewpoint of 
environmental managers (Freimann & Walther, 2001). The findings might be different if
more objective evidence were collected or if more people with different responsibilities inside 
their companies were used as respondents (Hamschmidt & Dyllick, 2001). Another disturbing 
factor is that the environmental managers are professionals in corporate public relations, used 
to painting a positive picture of what they are asked about by external parties such as
journalists, researchers or students. Additionally, they have to communicate their own social 
role within the company as a positive one, and hence will not give any information that could
harm the company or themselves as environmental experts. This might lead to biases that 
cannot be eliminated (Freimann & Walther, 2001). 

Despite the possible problems outlined above, none of the studies identified and listed in
Appendix 1 have been excluded in this study due to low reliability or validity. Most of the
studies have been published after a peer review process and this is judged sufficient for
inclusion in this study. However, a few studies have been excluded for other reasons. The 
study published in Berkhout et al. (2001) and Tyteca et al. (2002) compares the environmental
performance in companies that have adopted an EMS with the performance in companies with 
no EMS, but since the levels of environmental performance before EMS adoption are
unknown, the results cannot be used in the analysis in this study. The studies published by 
Biondi et al. (2000), Hillary et al. (1998), Hillary (1999), Hillary (2004), Steger (2000) and
Summers Raines (2002) are excluded because it is not possible to re-analyse the data and 
results with respect to the organisational characteristics covered in this paper.

Organisational characteristics 

In contrast to most of the previous studies on benefits of EMS, the research presented in this
paper is not focused on making general conclusions about the benefits of EMS. Instead, this
paper concentrates on the influence different organisational characteristics have on the effects
of EMS. During a review of EMS evaluation studies and other relevant literature, four 
characteristics have been identified that can be assumed to affect the outcome of EMS 
implementation; drivers for EMS adoption, organisation size, business sector and cultural 
setting. The motivation for choosing these four is outlined below. In addition to these 
organisational characteristics, other attributes most probably also affect the results of EMS 
adoption. Other relevant characteristics that are identified are time after EMS adoption, third-
party certification, level of environmental activities before EMS adoption, level of regulatory 
control and experience in quality management systems before EMS adoption. An analysis 
with regard to these characteristics has not been possible in this study mainly since 
information about these is scarce in the reviewed publications.

Drivers for EMS adoption 

The first of the identified characteristics that might be suspected to influence the achieved
benefits of EMS are the drivers for EMS adoption. Such a connection has been found in 

1 In some organisations the person responsible for environmental issues might have the title environmental
coordinator, environmental engineer or other similar titles.
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studies on motives behind ISO 9000 certification and their effects on the overall certification 
benefits. Gotzamani & Tsiotras (2002) found in their study of ISO 9000 certified Greek 
companies that the benefits were greater for companies that implemented the standard
focusing mainly on real quality improvements in their internal operations and their end 
products or services. The results from the Greek study confirm the findings in previous 
studies performed by Douglas et al. (1999) and Withers & Ebrahimpour (2000). Douglas et al. 
(1999) showed, through a case study, that benefits from ISO 9000 implementation could only 
be achieved if the motives for certification were internal and if it was part of an overall quality
strategy. Additional support was found by Withers & Ebrahimpour (2000), who showed that 
ISO 9000 implementation had positive effect on the quality performance as reflected by eight 
different dimensions2, but the degree to which it improved was influenced by the reasons for 
implementation. Since an ISO 9000-based system is similar in its structure to an ISO 14001-
based system, organisations that implement an EMS might do so because they have a strong 
desire to achieve real environmental improvements instead of short-term image advantages
and will hence also experience greater environmental benefits. Such a connection is suggested
by Wallace-Jones (1998), who states that becoming ISO 14001-certified solely for the sake of 
certification may erode the value of EMS as a tool for better environmental management.
Ilomäki & Melanen (2001) argue that an EMS should be implemented mainly for 
environmental reasons rather than reasons that are more business-related. They state that if the
EMSs and the environmental activities are based on business-as-usual thinking and only aim 
to satisfy stakeholder demands, the achieved benefits will soon be lost.

Organisation size

Another organisational characteristic that might influence the usefulness of EMS is the size of 
the organisation. EMSs are widely presented as a suitable, and sometimes necessary, tool for 
larger companies (Palmer & van der Vorst, 1996; Wells & Galbraith, 1999). It has also been 
shown that EMS has predominantly been adopted by large companies (Merritt, 1998; Gribble 
& Dingle, 1996). The suitability of EMS for small and medium-sized enterprises (SMEs) has 
been debated since ISO 14001 was published in 1996 (Gerstenfeld & Roberts, 2000; 
Hutchinson & Hutchinson, 1995; Palmer & van der Vorst, 1996). Gleckman & Krut (1997) 
suggest that the viewpoints and attitudes of SMEs have not at all been taken into account 
when creating the standard and it is therefore not suitable for these companies. Unfortunately,
strategies and tools primarily designed for large organisations are often uncritically 
transferred to smaller organisations (Holt et al., 2000; Dandridge, 1979; Welsh & White,
1981) and EMS is no exception (Gleckman & Krut, 1997; Palmer & van der Vorst, 1996). 
Many SMEs complain about the complexity of the ISO 14001-standard and the high costs for 
system implementation and third-party certification (Williams et al., 2000). The experienced
complexity of the standard and the lack of human and financial resources have in several 
studies proven to be major barriers for EMS implementation in SMEs (Hillary, 2004;
Pimenova & van der Vorst, 2004). These barriers, together with the proposed 
inappropriateness of the EMS tool for smaller organisations might suggest that larger 
organisations will gain more from EMS implementation than smaller ones.

Business sector 

A third factor that most probably impacts the benefits of an EMS in an organisation is the 
complexity of the organisation’s environmental impact. This complexity in not always easy to 

2 Performance, features, reliability, conformance, durability, serviceability, aesthetics and perceived quality.
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assess for an organisation, but in this paper it is assumed that different business sectors are 
associated with different levels of environmental impact complexity. EMS is a tool to make
the environmental activities within an organisation more structured and the environmental
improvements more systematic. Theoretically, an organisation with a large number of
environmental aspects impacting on the natural environment in many different ways (great
complexity) will therefore achieve more benefits from EMS adoption than an organisation 
with less complex environmental impact. Indeed, EMS was originally developed primarily by 
for-profit businesses, such as publicly traded corporations and privately owned firms that are
usually associated with great environmental impact (Andrews et al., 2003). However, even if 
EMS was originally designed mainly for industry and has commonly been adopted by private 
industrial companies, many service organisations, such as local authorities and government
facilities, have also adopted the system (Riglar, 1997; Honkasalo, 1999; Emilsson & Hjelm,
2002).

Cultural setting 

The last organisational characteristic that is studied in this paper is the cultural setting in 
which the organisation operates. It is common that management tools are assumed to be 
universal solutions for organisations all over the world. However, ever since the 1980s, this 
assumption has been challenged by researchers in the management field. One of these, Geert 
Hofstede, claims that creators of different management tools are strongly influenced by the 
constraints of the environment in which they grow up and work (Hofstede, 2001). Therefore, 
a tool is probably most effective in the culture setting where it was created. In contrast to 
many other management tools, EMS in accordance with ISO 14001 has been developed
through international consensus (Cascio, 1996), but it is probably fair to make the assumption
that some countries have had more influence than others.

To capture the dimension of national attitudes and behaviour and their influence on benefits 
of EMS, Hofstede’s concept of the ‘four cultural dimensions’ is chosen. The four dimensions
are (Hofstede, 1997): 

i. Power distance. Do employees approach their boss directly without fear (low power 
distance)? Or do they prefer a paternalistic supervisor (large power distance)?

ii. Individualism. Are people expected to look after themselves (individualism)? Or are
they lifelong members of a close-knit community (collectivism)?

iii. Masculinity. Are men supposed to be tough and women to be modest (masculinity)?
Or are men and women both supposed to be modest (femininity)?

iv. Uncertainty avoidance. Are people worried about uncertainty in the future (high 
uncertainty avoidance)? Or does uncertainty in the future not affect them (low
uncertainty avoidance)? 

These dimensions are used in this paper to cluster different countries into larger groups 
according to scores set by Hofstede for the dimensions in the different countries. Each 
country’s score in the dimensions is also used when evaluating the impact of cultural setting 
on the success of EMS. It is quite possible that other concepts such as, for example, Michael 
Porter’s ‘national diamond’ (Porter, 2001), are also well suited to be used in an analysis of the 
influence of cultural setting on the success of EMS. However, Hofstede’s concept has the
major advantage that the nationalities of the organisations in each study are known in most
cases.
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Results

Influence of drivers for EMS adoption on benefits of EMS

According to Gotzamani & Tsiotras (2002), pressures, competitors’ certification and
advertising needs are the dominating reasons behind ISO 9000 certifications. Such a 
dominance of external business reasons is not apparent in the case of EMS and ISO 14001. 
About half of the reviewed studies have identified reasons for the adoption of EMS. These 
reasons differ widely between organisations and most studies suggest that an EMS is
implemented for a variety of reasons, including both business- and environment-related
reasons. Hamschmidt & Dyllick (2001) state that the large number of different reasons for
EMS implementation suggests that EMSs are not perceived as instruments serving only a 
specific, narrowly defined purpose. Instead, EMSs are seen as broad, general instruments
serving a wide array of purposes. This is confirmed by Chan & Li (2001), who found that 
most of the certified companies in Hong Kong considered an ISO 14001-based EMS to be an 
environmental protection and pollution prevention measure as well as a commercial tool. The
findings of Hamschmidt & Dyllick (2001) and Chan & Li (2001) are strengthened by the fact 
that many studies on the drivers and benefits of EMS report a mixture of motivations for EMS 
implementation.

Benefits in organisations where environmental drivers dominate 

None of the reviewed studies present examples of organisations that implement and certify
their EMS solely for the purpose of improving their environmental performance However, a 
few examples have been identified where environmental reasons dominate, but other motives,
such as improving regulatory compliance, improving existing environmental activities and 
risk minimisation, are usually added to the desire to reduce environmental impact.

In two of the four studies in which environmental drivers for EMS adoption dominate, the 
EMSs had been in place for a short period of time and it was therefore not possible to draw 
any conclusions regarding the systems’ impact on environmental performance (Andrews et 
al., 2003; Freimann & Walther, 2001). The other two studies, found various concrete 
environmental benefits such as lower emissions, less waste, improved recycling of waste, 
reduction of dust and noise and less environmental risks (Thedéen, 1996; Florida & Davison, 
2001). It seems as if improved knowledge of the organisations’ internal processes and 
increased awareness among employees are common to a majority of the studies. These 
organisations also seem to benefit from the fact that the EMSs contribute formality and a 
systematic approach to environmental management.

Benefits in organisations where business drivers dominate

As stated above, most studies suggest that EMS is implemented for a variety of reasons, both 
business- and environmental-related. In some studies, however, drivers such as improving the 
organisation’s image, customer pressure or requirements, gaining a larger market share,
overcoming export barriers, new market opportunities and cost savings tend to dominate. As 
presented above, researchers have suggested that organisations that adopt EMS for these 
reasons will not experience the same degree of benefits of EMS as in organisations where 
environmental drivers dominate (Wallace-Jones, 1998; Ilomäki & Melanen, 2001). This 
hypothesis is strengthened by research findings showing that benefits of quality management
systems are greater for companies that implement the standard focusing mainly on real quality 
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improvements rather than on image improvements (Gotzamani & Tsiotras, 2002; Douglas et 
al., 1999; Withers & Ebrahimpour, 2000). Indeed, some evidence exists indicating that 
business reasons have a negative impact on the environmental benefits of EMS.

The studies performed by Chan & Li (2001) and Hamschmidt & Dyllick (2000) are two 
examples, where business-related drivers dominate. Chan & Li (2001) report that the most
important motivating factors for ISO 14001 certification among companies in Hong Kong 
were to gain a larger market share, to show goodwill, to act as a promotional tool and to 
reduce costs. Company representatives report that 57 % of the companies experienced no 
environmental impact reduction and 64 % experienced no impact on the environmental
awareness of their employees. About four fifths of the company representatives did not 
apportion any impact of EMS to their degree of compliance with environmental legislation. 
Hamschmidt & Dyllick (2001) found that public image and achievement of ISO 14001 
certification were at the top of the list of expectations when Swiss companies adopted ISO
14001-based EMSs. According to the researchers, modest improvements in eco-efficiency 
were experienced by the companies. Some 60 % of the companies experienced ‘some
decrease’ in their material and energy flows in relation to turnover. One tenth of the
companies reported a strong decrease. In addition, a majority of companies (about 60 %) 
stipulated that EMS only had a supportive influence on their environmental performance.
Some 15 % of the companies felt that EMS had a decisive influence. Looking at products, 
Hamschmidt & Dyllick (2001) conclude that EMSs play only a supporting role and lack real 
influence on product improvements. The respondents were somewhat more positive regarding 
organisational benefits, such as improvement in systematisation of existing environmental
activities, legal compliance, risk reduction and employee motivation.

The companies in Hong Kong and Switzerland acknowledge limited impact of EMS. 
However, most of the other studies covering organisations whose drivers for EMS are more
business-related present a much more positive picture. One such study covering Swedish
organisations is presented by Zackrisson et al. (2000). They found that the three dominating
reasons for EMS adoption were competitive advantage, owner pressure and customer
demands (18 %). The results from a questionnaire showed that the greatest environmental
improvements were better waste recovery, less waste, safer handling of chemicals, lower 
energy consumption and reduced emissions. Almost four out of five goals focused on 
reduction, indicating that the effect on environmental performance was positive. In another 
Swedish study, Poksinska et al. (2003) were surprised to find that environmental
improvements were only the sixth most important motive for EMS implementation in
Swedish companies. The data indicates that the most significant motive for implementation of 
an ISO 14001-based system is improvement of corporate image followed by marketing
advantage, consumer pressure, relations with the general public and with the authorities.
Despite the dominance of business drivers, 72 % of the companies perceived substantial or 
very substantial benefits in environmental improvements. Significant benefits were achieved 
also in improvement of internal procedures and relations with authorities and the general 
public.

Summary of findings 

No evidence has been found to suggest that the dominance of business drivers for EMS 
implementation has a negative influence on the benefits of EMS. Even if it is possible to find
business-driven organisations that experience only limited effects of EMS, most of these also
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seem to improve their environmental performance to the same degree as more environment-
driven organisations.

Influence of organisation size on the benefits of EMS

In most of the reviewed studies, it is not possible to study the effects of organisation size on 
environmental performance, since they do not classify the studied organisations into different 
size categories. Instead, they treat all organisations as one homogeneous group and try to 
draw general conclusions. In 14 studies it has been possible to identify the organisation sizes 
and to classify them into size categories. The European Union (EU) classification is used in 
this study to analyse whether the organisation size has any impact on the benefits of EMS. 
According to this classification, large organisations have more than 250 employees, medium-
sized organisations between 50 and 249 employees, small organisations between 10 and 49 
employees and micro-sized organisations less than 10 employees (CEC, 1996)3. Small and 
micro-sized organisations are in this study considered as one group.

Benefits in SMEs

As outlined in the introduction, EMS implementation in small and medium-sized enterprises
(SMEs), and especially small and micro-sized organisations, is associated with problems due 
to the complexity of the standard and the lack of human and financial resources. These 
barriers and the proposed inappropriateness of the EMS tool for smaller organisations might
indicate that such organisation experience less benefits from EMS adoption than their larger
counterparts. However, this does not seem to be the case in the studies covering SMEs. On the 
contrary, many SMEs seem to experience a wide variety of environmental benefits.

One medium-sized company reporting several benefits is the British company Autosmart with 
63 employees (Robinson & Clegg, 1998). Autosmart’s main manufacturing activities include 
mixing, blending and packaging products for cleaning vehicles. The EMS implementation
process raised the employees’ awareness of the problem with spills from chemical storage and 
as a consequence spillage and effluent have been reduced. The EMS also helped in the 
reorganisation of processing activities and these changes have in turn led to a reduction in the 
quantity of effluent being produced and reduced health and safety risks. The reorganisation 
also had positive effect on the risk of accidents and energy consumption. Other concrete 
environmental improvements were the introduction of a recycling system for conventional 
waste, replacements of existing light-bulbs with low-energy units and the introduction of a 
monitoring system for water use. The company has also helped their customers to reduce
waste and non-compliance events through external environmental audits focusing on effluent 
discharge.

EMS can be an effective tool in even smaller companies than the British example above. In a 
Swedish study of 26 mostly small and micro-sized companies, recycling of conventional and 
hazardous waste has improved (Ammenberg & Hjelm, 2003). More than half of the 
companies have replaced chemicals with more environmentally compatible products. About
half of the companies have striven for a decrease in transportation. Some of them have
improved the storage of chemicals and hazardous waste and thereby reduced the risk of 

3 In addition to specifications regarding the number of employees in large, medium-sized, small and micro-sized
organisations, the EU definition also include specifications regarding annual turnover and annual balance sheet
total. The organisation must also be an independent enterprise, i.e. 25% or more of the capital or voting rights
can not be owned by larger enterprises (CEC, 1996).

9



accidents. The companies have changed their heating systems and are now connected to a 
district heating networks. Lastly, some companies have taken measures to decrease the
amount of electricity used. 

The two examples presented above indicate that small and medium-sized organisations 
benefit from EMS adoption. It seems as if EMS generally leads to various benefits in 
organisations of all sizes. However, some differences have been identified between large,
medium-sized and small organisations. 

Comparison of benefits in large, medium-sized and small organisations 

Most of the large companies experienced improvement in regulatory compliance or stated that
the risk of non-compliance had been reduced as a result of EMS implementation. A positive
effect on compliance is also identified in medium-sized companies but not to the same degree
as in larger enterprises. None of the studies on small companies mentions anything about 
improvements in compliance. Concrete improvements in environmental performance are 
found in all studies, regardless of the company size. Reduced amount of conventional and 
hazardous waste seem to be the most common environmental aspects in all size categories, 
but reduction of water consumption and of energy use are also fairly common in companies of
all sizes. None of the small or medium-sized companies reports any effect on emission to air, 
water and soil, whereas two of the large companies covered by case studies mention the
positive impact of EMS on emission levels. The effects of EMS on transport volumes and 
products are rarely reported in all size categories.

Other areas that seem to be independent of company size are the interest for environmental
issues and the awareness of the company’s environmental aspects and its impact. An increase
of the awareness of environmental issues is one of the most common areas of improvement.
In a few cases, EMS has also led to a wider allocation of responsibility regarding 
environmental activities. This organisational development has occurred in both large and 
medium-sized organisations, but no report of this can be found in the studies on small
companies. Other commonly reported benefits in large companies are improvement in 
document control and record-keeping and systematisation of environmental activities.
Benefits of this nature have only been found in one of the eight studies covering small and 
medium-sized companies.

Influence of business sector on benefits of EMS 

In order to analyse differences in benefits from EMS in relation to business sector, the 
reviewed studies have been grouped in five different sectors: printing sector, energy 
production, manufacturing, primary resources and municipalities/government facilities. The 
studies are grouped this way because of the complexity of the environmental impact of the
organisations studied. Of the reviewed studies, 20 focus solely on organisations in one of the 
five sectors and are therefore used to analyse of the influence the line of business has on the 
benefits of EMS. 

Comparison of benefits in different industrial sectors 

It has not been possible to identify any major patterns in the existing evidence regarding
differences in the benefits of EMS in the printing, energy production, manufacturing and 
primary resources sectors. A wide variety of environment-related benefits are experienced in 
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all these sectors. The only study that does not report any effect on environmental performance
is a study of five domestic energy and gas companies in Germany (Morrow & Rondinelli, 
2002). None of these companies experienced improvements in environmental performance
resulting from EMS.

The small differences in benefits from EMS in the printing, energy production, manufacturing
and primary resources sectors that do exist seem to be connected to the specific nature of each 
sector’s activities and environmental impact. One example is an ISO 14001-certified and 
EMAS-registered Austrian brewery (Fresner & Engelhardt, 2004). Due to the nature of the 
company’s operations, the environmental improvements are focused on fresh water 
consumption and the waste reduction. The EMS has lead to a considerable reduction in water 
consumption and the implementation of a large number of waste minimisation measures,
resulting in a substantial decrease of the amount of industrial waste. Another example is
presented by Christensen & Dalby Rasmussen (1998) in their study of twelve Danish 
companies within the printing house industry. The most common concrete environmental
improvement areas were reduction of paper waste, introduction of environmental friendly 
paper, VOC reduction, reduction of printing ink waste and reduction of energy use and 
wastewater production. 

Comparison of benefits in industry and the public sector 

In addition to an analysis of differences in benefits of EMS in the four industrial sectors, the
benefits in these sectors were compared to the corresponding benefits in municipalities and 
government facilities. Since EMS was originally developed primarily as a tool for industry, 
one might expect the benefits of EMS in municipalities and government facilities are to be 
more limited.

This expectation is, however, not confirmed in a study of 22 government facilities in the U.S. 
(Andrews et al., 2003). The 22 facilities represented a wide range of facility types, including 
universities, military bases, wastewater treatment and transit operations, public services such
as parks and lighting, and city and state governments. The varied benefits described by these 
government facilities can be summarised in six broad categories: increased management and 
employee efficiency, increased operational efficiency, improved community relations and 
improved customer/supplier relationships, reduced liability, regulatory benefits and improved 
environmental performance. One of the most fundamental benefits the facilities experienced
from EMS implementation was improved environmental awareness, involvement and 
competency throughout the facility. The recognition of simple internal housekeeping
measures that have a positive effect on environmental performance, and the introduction of
additional self-imposed requirements to help prevent pollution and reduce energy use, were
also frequently cited as environmental benefits. Other benefits reported included better 
knowledge of operational hotspots, increased investigation into the root causes of non-
compliance, a sense of increased control over environmental issues, more consistent methods
of seeking to eliminate causes of violations and prevent future occurrences and the ability to 
carry out environmental protection in areas where regulatory programmes do not exist.

Additional evidence of the usefulness of EMS in municipalities was found by Norén & von 
Malmborg (2004) in their study of two municipalities in Sweden. According to 
representatives from the two municipalities, the general experience in both is that the
environmental management functions better since the EMS has been implemented. The 
experienced advantages are a more distinct structure, better defined liability among officers, 
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clearer information, greater awareness of environmental issues, simpler communication and 
integration of environmental issues in planning and daily work. It appeared from interviews in
the study that the functionality of the EMS in local authorities depends on the type of the 
municipal administration. EMSs seem to function well in production and technical service 
administrations and in municipally owned companies, but they do not seem to function so 
well in care and social service administrations.

The benefits reported by Andrews et al. (2003) and Norén & von Malmborg (2004) indicate
that EMS can be a functional tool not only in industry but also in municipalities and 
government facilities. However, it seems as if most of the improvement in environmental
performance is experienced in the parts of these organisations that are associated with direct
environmental impact such as, for example, municipally owned companies or wastewater 
treatment plants. Other, more organisationally oriented benefits are also found in these 
organisations as well as in organisations more focused on providing services.

Influence of cultural setting on benefits of EMS 

To be able to cluster countries into larger groups and hence facilitate analysis of the cultural
effect on benefits of EMS, scores set by Geert Hofstede for his proposed ‘four cultural 
dimensions’ are used. Applying the scores to the 46 studies that were possible to use for this
analysis resulted in five groups each exhibiting similar national cultures: Anglo-Saxon 
countries, German-speaking countries, Scandinavia, North-East Asia and Latin European 
countries (and Mexico).

A total of 21 studies cover benefits of EMS in Anglo-Saxon countries. Most of the evidence 
comes from the U.S. (10 studies) and the UK (8 studies), but also from studies in Canada, 
Australia, New Zealand. Almost all of these studies agree that EMS brings both concrete 
environmental improvements and other improvements of a more organisational nature to the 
organisations that adopt a system. Only two of the reviewed studies showed limited effects. In
one of these, a study of 131 Canadian companies, the authors report that the actual benefits 
gained from implementation and certification of an EMS appear somewhat less substantial
than one might expect (Berthelot et al. (2003). In the other study, a U.S. study covering 1,510 
companies, EMS could not be said to have had a positive effect on two variables for 
measuring environmental performance (Melnyk et al., 2003). These two variables were 
‘significantly reduced waste within production processes’ and ‘significantly reduced waste 
within equipment selection processes’.

Nine studies from the Scandinavian countries (Sweden, Denmark and Finland) have been 
identified. Six of these are of Swedish origin. All Scandinavian studies have found some
positive effect of EMS, but two of them raise doubts regarding the benefits of the system.
Bring Procopé & Axelsson (2003) found in a study of 31 ISO 14001-certified or EMAS-
registered companies in various industrial sectors, that 58 % of the companies continuously 
improved their total environmental performance. About one third of these companies did not
achieve improvements regarding their significant environmental aspects. However, they were 
able to improve some of their other aspects. In one tenth of the companies, no environmental
improvements at all had been identified. In a study of 41 Finnish SMEs, the benefits reported 
were mainly connected to legal compliance (Ilomäki & Melanen, 2001). The researchers 
claimed that the companies studied had full awareness of the legal requirements associated
with their operation and that they usually operated well within those requirements. These
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enterprises were aware of their environmental impacts and these were well documented.
However, the system improvements did not seem to have any effect on waste reduction. 

The number of identified studies in German-speaking countries is relatively few, considering
the great number of EMAS-registrations and ISO 14001-certifications in these countries. 
However, some of these studies are meta-studies covering other studies based on primary data 
from German companies. As with studies in Anglo-Saxon and Scandinavian countries, a 
majority of the studies in the German-speaking part of the world suggest that EMS leads to 
improvement in environmental performance as well as in organisational improvements.
However, three out of eight studies raise some doubts about the efficiency of EMS regarding 
concrete environmental performance. In an Austrian meta-study covering 13 original studies, 
no general conclusions could be drawn since the EMSs in some evaluations showed a good 
and strong effect and in others showed no effect (Pecher et al., 2002). Another Austrian study 
covering 43 ISO 14001-certified or EMAS-registered companies showed that the EMSs had 
positive effect on environmental performance parameters such as conventional waste,
recycled paper, generation of wastewater, packaging material and water consumption
(Wallner et al., 2000). The adoption of an EMS had no effect on consumption of electricity, 
fuel oil and gas. Moreover, generation of scrap metal, packaging waste and hazardous waste 
were not effected by EMS adoption. A German study of five energy and gas companies 
showed that none of these companies experienced significant environmental performance
improvements from the EMS (Morrow & Rondinelli, 2002).

The same pattern as in the previous group is evident in Latin-European countries and Mexico. 
Three out of four studies show that EMSs lead to reduced environmental impact and
organisational improvements, but one study suggests limited effects of EMS. The results in a 
Spanish study performed by Leal et al. (2003) showed that 31 % of the companies
experienced improved control and overall management of the company as the most decisive
EMS-related factor in increased competitiveness. Some 20 % of the respondents stated that 
the EMS had led to assurance of legal compliance and less than 15 % of the companies
believed that the EMS helped them with resource optimisation.

The last group, North-East Asia, includes the countries Hong Kong, South Korea and Japan. 
The scores these countries have been given for the cultural dimensions indicate that the 
national cultures in these countries differ more than in the other groups, but for the sake of 
simplicity these three countries have been grouped together. Also here, the pattern regarding 
benefits of EMS is the same. Four out of five studies presents a variety of benefits from EMS 
adoption, but one study shows a more doubtful picture. A study of Hong Kong-based 
companies reports that 57 % experienced no environmental impact reduction and 64 % 
experienced no effect on employees’ environmental awareness (Chan & Li, 2001). A majority
of the company representatives did not see any impact from EMS on their degree of
regulatory compliance.

As the results in each cultural group indicate, there is no clear difference regarding benefits of 
EMS in any of the cultural settings included in the analysis. The pattern is the same in all 
settings; a clear majority of the studies shows positive effect of EMS adoption and one or a
few studies reports only limited benefits. The only group where this pattern might be
questioned is German-speaking countries, in which the reports of limited benefits were
somewhat more common than in the other groups.
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Discussion and conclusions 

Drivers for EMS adoption and benefits of EMS 

Considering the previous findings about the drivers for implementation of ISO 9000-based 
quality systems, it would be expected that the real reasons for EMS implementation and ISO
14001- certification are business-related drivers such as enhancing image and customer
pressure. This assumption seems to be partly true. The external business drivers dominate
together with the desire to increase the degree of regulatory compliance as motivations for 
EMS implementation, but most studies also show that environmental considerations often 
contribute to the decision to adopt an EMS. The results of this study support the findings by 
Hamschmidt & Dyllick (2001) that EMSs are implemented for a variety of reasons and are 
therefore seen as a general tool serving a wide array of purposes. However, this study has 
identified a number of studies in which internal environmental drivers dominate as well as
studies where external business drivers are claimed to be more important. In those cases 
where internal environmental drivers dominate, the most common benefits cited are
organisational benefits such as improvement of employees’ awareness and understanding of 
the organisations’ environmental impact, assurance of compliance with all relevant
requirements in regulations and improvement in the systematisation and documentation of 
processes of operative environmental care. Some direct environmental improvements are 
reported, such as lower emissions, less waste and more recycling and fewer complaints about 
dust and noise. In cases where external business drivers dominate, improvements in 
regulatory compliance, systematisation and employees’ awareness were also found. In 
addition, direct environmental improvements are as common as they are in cases where
environmental drivers dominate.

These finding are in contrast to the findings of a recent Swedish study (Bring Procopé & 
Axelsson, 2003). Here, the researchers found that organisations driven by internal 
environmental ambitions also achieved a higher rate of continual improvement than those 
who were motivated by customer pressure or owner requirements. However, the results in this
paper seem to confirm the findings by Fryxell & Szeto (2002). In their study of ISO 14001-
certified facilities, they were surprised to find that the motivation to improve environmental
performance seemed to have little effect on the effectiveness of the EMS components and 
thereby the environmental performance of these facilities. They were encouraged by the fact 
that firms seeking to enhance their reputation and reduce costs through ISO 14001-
certification seemed to be more ambitious in their EMS implementation. In the light of their 
findings, they suggest that it is the rigour of the marketplace and competition that leads to
somewhat more effective EMSs than altruism or ideals. One possible explanation is that the
actual EMS implementation process leads to an increase in awareness of environmental issues
among both employees and managers regardless of the motivations for implementation. This 
improvement in awareness in turn leads to other improvements. Evidence for this was found 
by Andrews et al. (2003) in a case study where the mid-level managers’ scepticism remained
until the facility began its EMS implementation. Managers who were otherwise critical 
became supportive when they were involved in identifying environmental aspects and 
impacts, determining their significance and setting goals. 

Organisation size and benefits of EMS

No major differences in benefits in small, medium and large organisations have been 
identified in this study. Concrete improvements in environmental performance are found in 
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organisations of all sizes except regarding transports and products where improvements are 
rare in all size categories. Improvements in regulatory compliance are more common in large 
companies than in medium-sized, whereas small companies do not report any impact on 
compliance. Another benefit which is common in organisations of all sizes in a growing 
interest for environmental issues and an increase in awareness of the company’s
environmental aspects and their impact. Larger organisations commonly report improvement
in document control and record-keeping and systematisation of environmental activities, but 
these improvements are rare in small and medium-sized companies. 

The evidence that improvement in environmental performance seems to be independent of 
organisation size is not supported by Bring Procopé & Axelsson (2003), who found that
companies with more than 100 employees showed a somewhat higher rate of continual 
improvement in total environmental performance than companies with less than 60
employees. Similar findings were made by Fryxell & Szeto (2002), who report larger facilities
having somewhat more effective EMSs with regard to environmental improvements. In 
contrast to these findings, a U.S. study revealed that the improvements in recycling 
performance due to ISO 14001 were significantly lower for larger companies than for smaller
ones (Babakri et al. 2004). The conclusion was based on the fact that larger companies usually 
have greater resources and expertise compared to smaller enterprises, and thus are more likely
to have had better recycling performance prior to certification.

The fact that larger organisations experience benefits from EMS might be expected, since 
EMS was originally designed to suit large organisations. But the suitability for SMEs has 
often been questioned and it might therefore be somewhat surprising that also medium-sized
and even small and micro-sized organisations seem to benefit quite well from EMS adoption. 
A probable explanation can be found in some of the reviewed studies. According to Berkhout
et al. (2001), large companies are generally held to be under more sustained regulatory 
pressure than smaller ones. Large companies have, therefore, generally good control over 
environmental legislation and what they have to do to be in compliance. In addition, they 
usually also run their operations within the limits of a permit. This forces them to implement
procedures to monitor and measure the environmental aspects that can have significant
environmental impact. These procedures together form a basic EMS and these companies
therefore have less to gain from adopting an ISO 14001-based EMS than companies without a 
permit. This is supported by Andrews et al. (2003), who claim that small manufacturing
companies without a permit often look at environmental issues for the first time when they 
implement an EMS. Therefore, they find many areas to improve. A statement from a small
German energy company also supports this (Morrow & Rondinelli, 2000). One of the 
managers in this company stated that prior to EMS implementation, they did not know if the 
firm was violating laws or regulations because they had never taken the time to check. 

A positive outcome of management system implementation in SMEs has also been found in 
studies on ISO 9000. Gotzamani & Tsiotras (2002) claim that the contribution of ISO 9000 is 
actually greater for small and medium-sized companies than for larger. Their results are in
accordance with the results in some previous studies (Fenghueih, 1998: McAdam & 
McKeown, 1999). The importance of the size factor for the benefits of ISO 9000 adoption is 
further enhanced by findings showing that certification motives of smaller companies tend to 
be more external and passive than those of larger ones (Lee & Palmer, 1999; Nwankwo, 
2000).
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Business sector and benefits of EMS 

No major differences in the degree of benefits from EMS have been identified in different
industrial sectors in this study. However, differences in the type of benefits do exist. These 
differences seem to be connected to the specific nature of each sector’s activities and 
environmental impact. This development is no surprise since an EMS is based on the
environmental aspects which have the most environmental impact. The improvements will
therefore most likely appear in those areas where each organisation’s impact is the greatest.

It is clear that EMS also leads to improvements in municipalities and government facilities,
even if concrete environmental improvements do not seem to be as common in these 
organisations as they are in privately owned companies in the industrial sector. However, 
improvements of organisational type are just as frequently reported in studies of 
municipalities and government facilities as in those which study benefits in the industrial 
sector.  Hence, the type of ownership does not appear to have any effect on the usefulness of 
EMS.

Another finding from the analysis of benefits of EMS in municipalities and government
facilities is that EMSs seem to be functioning well in those parts of these organisations that 
have the greatest and most complex environmental impact such as technical service
administrations and municipally owned companies. The systems do not seem to function so 
well in those parts providing services. Perhaps this is expected since EMS was created to meet
the needs of the industrial sector. These findings are supported by Anton et al. (2004), who 
claim that EMS is particularly successful in companies with large toxic release intensity.
Further support is found in many of the reviewed studies in this paper suggesting that most
improvements in environmental performance are experienced in areas that can be managed
within the gates of a facility such as waste, emissions and resource use. Reports of positive
effects regarding indirect environmental aspects such as reduction of transport emissions and 
environmental impact connected to products or services are rare. These aspects are just the
aspects that are most important for service-providing organisations, but if the industrial sector 
fails to deal with these aspects, it does not seem likely that service-providing organisations 
will succeed.

Cultural setting and benefits of EMS 

The environmental policy implementation within an EMS where the policy is broken down 
into objectives and targets throughout the whole organisation can be seen as management by 
objectives (MBO) with an environmental focus. MBO was first introduced in the U.S. in the 
1950s by Peter Drucker (Drucker, 1954). According to Hofstede (2001), this management
technique reflects the value position in the U.S. in that it presupposes the following:

The subordinate is sufficiently independent to have a meaningful dialogue with the 
superior (not to high scores for the cultural dimension power distance) 
Both superior and subordinate are prepared to accept some ambiguity (low scores for the
cultural dimension uncertainty avoidance) 
Both superior and subordinate see performance as an important criterion (high scores for 
the cultural dimension masculinity)

In other words, according to Hofstede, MBO, and thus also EMS, functions best in a national 
culture such as in the U.S. and in those cultures that score fairly low on power distance, low 
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on uncertainty avoidance and high on masculinity. The analysis of benefits of EMS in U.S. 
organisations shows that EMS functions well and contributes environmental improvements in 
these organisations. The same is true in other Anglo-Saxon countries as well.

German-speaking countries score low on power distance and high on masculinity which 
should be beneficial for EMS in these countries. However, these countries score high on 
uncertainty avoidance, which might be a disadvantage. These scores might explain why few
of the studies in German-speaking countries report limited benefits from EMS. Few of the
Scandinavian studies claimed limited effects of EMS, which might also be explained by the 
scores; low on power distance, low on uncertainty avoidance and low on masculinity. The
first two are good conditions but the low score on masculinity might be a disadvantage. 

So far, Hofstede’s framework has explained the degree of benefits from EMS fairly well. 
However, it is not so successful when explaining the relatively extensive benefits of EMS 
found in Latin-European countries, Mexico and North-East Asian countries. Most of these
countries have unfavourable scores in two cultural dimensions or in some cases all three. 
South Korea, Italy and Spain have unfavourable scores in all three dimensions, but most
studies in these countries claims many benefits from EMS adoption. 

Overall it seems that using Hofstede’s framework to evaluate the influence of cultural setting
on benefits of EMS is associated with some problems. One source of error might be the
transference of Hofstede’s reasoning regarding good conditions for MBO to favourable
cultural settings for EMS. Environmental issues must perhaps be treated differently to other 
business issues. A high score on masculinity might be good for management tools which
include MBO, but in countries with low masculinity score, for example the Scandinavian 
countries, conservation of the environment is seen as an important problem. Another source of 
error is the extrapolation from national culture to organisational culture. People working in an 
organisation are not only influenced by values they acquire from growing up in a specific 
country. They are also influenced by organisation-specific values.

Concluding remarks 

The research presented in this paper is one of the first steps taken to evaluate the usefulness of 
EMS considering the fact that different organisations are associated with organisation-specific
characteristics. The number of studies on benefits of EMS, which treat all organisations as 
one homogeneous group, is great and additional studies with this focus are probably not
needed. Instead, scholars in this field of research should focus their efforts on identifying in 
which organisations EMS leads to improvements and in which organisations it does not. 
When this is known, research can be directed towards improving the systems in those 
organisations in which EMS fails or these organisations can simply be advised to use other 
tools for improving their environmental performance.

References

Ammenberg J, Hjelm O. Tracing business and environmental effects of environmental management systems - a 
study of networking small and medium-sized enterprises using a joint environmental management system.
Business Strategy and the Environment 2003;12(3): 163-174.

Ammenberg J, Hjelm O. The connection between environmental management systems and continual
environmental performance improvements. Corporate Environmental Strategy 2002;9(2):183-192.

17



Andrews R, Amaral D, Darnall N, Rigling Gallagher D, Edwards D, Hutson A, D’Amore C, Sun L, Zhang Y,
Keiner S, Feldman E, Fried D, Jacoby J, Mitchell M, Pflum K. Environmental Management Systems: Do They
Improve Performance? National Database on Environmental Management Systems. Chapal Hill, NC: University
of North Carolina at Chapel Hill, 2003.

Annandale D, Morrison-Suders A, Bouma G. The Impact of voluntary environmental protection instruments on
company environmental performance. Business Strategy and the Environment 2004;13(1):1-12.

Anton WRQ, Deltas G, Khanna M. Incentives for environmental self-regulation and implications for
environmental performance. Journal of Environmental Economics and Management 2004;48(1):632-654.

Babakri KA, Bennett RA, Rao S, Franchetti M. Recycling performance of firms before and after adoption of the
ISO 14001 standard. Journal of Cleaner Production 2004;12(6):633-637.

Berkhout F, Hertin J, Azzone G, Carlens J, Drunen M, Jasch C, Noci G, Olsthoorn X, Tyteca D, Van Der Woerd 
F, Wagner M, Wehrmeyer W, Wolf O. (2001). Measuring the Environmental Performance of Industry (MEPI).
SPRU – University of Sussex.

Berthelot S, McGraw E, Coulmont M, Morrill J. ISO 14000: Added value for Canadian business? Environmental
Quality Management 2003;13(2):47-57.

Biondi V, Frey M, Iraldo F. Environmental management systems and SMEs: motivations, opportunities and
barriers related to EMAS and ISO 14001 implementation. Greener Management International 2000;29(Spring
2000):55-70.

Boiral O, Sala J-M. Environmental management: should industry adopt ISO 14001? Business Horizon
1998;41(1):57-64.

Bring Procopé C, Axelsson U. Förbättras Miljöprestandan genom Miljöledningssystem? IVL Report B1529.
Stockholm: IVL Svenska Miljöinstitutet AB, 2003. (In Swedish)

Burström von Malmborg F. Environmental management systems, communicative action and organizational
learning. Business Strategy and the Environment 2002;11(5):312-323.

Cascio J, editor. The ISO 14000 Handbook. Milwaukee: ASQ Quality Press, 1996.

CEC. Council Recommendation of 3 April 1996 Concerning the Definition of Small and Medium-sized
Enterprises, OJ, L107, vol. 39, 30 May 1996; Brussels, 1996.

Chan K-Y, Li X-D. A Study of the implementation of ISO 14001 environmental management systems in Hong
Kong. Journal of Environmental Planning and Management 2001;44(5):589-601.

Christensen P, Dalby Rasmussen B. Implementation of environmental management in the Danish printing house
industry. Eco-Management and Auditing 1998;5(2):88-94.

Dandridge TC (1979) Children are not ‘little grown ups’: Small business needs its own organizational theory.
Journal of Small Business Management 1979;April 17(2):53-57.

Douglas A, Kirk D, Brennan C, Ingram A. Maximizing the benefits of ISO 9000 implementation. Total Quality
Management 1999;10(4, 5):507-513.

Drucker P. The Practice of Management. New ed. Oxord: Butterworth-Heinemann, 1999.

Emilsson S, Hjelm O. Mapping environmental management system initiatives in Swedish local authorities – a 
national survey. Corporate Social Responsibility and Environmental Management 2002;9(2):107-115.

Fenghueih H. Integrating ISO 9000 with TQM spirits: a survey. Industrial Management and Data System
1998;98(7-8):373-379.

18



Florida R, Davison D. Gaining from green management: environmental management systems inside and outside
the factory. California Management Review 2001;43(3):64-84.

Freimann J, Walther M. The Impacts of corporate environmental management systems: a comparison of EMAS
and ISO 14001. Greener Management International 2001;36(Winter 2001):91-103.

Fresner J, Engelhardt G. Experiences with integrated management systems for two small companies in Austria.
Journal of Cleaner Production 2004;12:623-631.

Fryxell GE, Szeto A. The Influence of motivations for seeking ISO 14001 certification: an empirical study of
ISO 14001 certified facilities in Hong Kong. Journal of Environmental Management 2002;65 (3):223-238.

Gerstenfeld A, Robert H. Size matters: barriers and prospects for environmental management in small and 
medium-sized enterprises. In: Hillary R, editor. Small and Medium-Sized Enterprises and the Environment.
Sheffield: Greenleaf Publishing Ltd, 2000.

Gleckman H, Krut R. Neither international nor standard: The limits of ISO 14001 as an instrument of global
environmental management. In Sheldon C, editor. ISO 14001 and Beyond: Environmental Management Systems
in the Real World. Sheffield: Greenleaf Publishing Ltd, 1997.

Glass G, McGaw B, Smith M. Meta-analysis in Social Research. London: Sage Publications Inc, 1991.

Gotzamani KD, Tsiotras GD. The true motives behind ISO 9000 certification benefits and long term contribution
towards TQM. International Journal of Quality & Reliability Management 2002;19(2):151-169.

Gribble N, Dingle P. Environmental Management Systems: A Western Australian Perspective. Perth, WA:
Murdoch University School of Biological and Environmental Sciences, 1996.

Hamschmidt J, Dyllick T. ISO 14001 – Profitable? Yes! But is it eco-effective? Greener Management
International 2001;34(Summer 2001):43-53.

Hillary R. An Assessment of the Implementation Status of Council Regulation (No 1836/93) Eco-Management
and Audit Scheme (EMAS) in the European Union Member States (AIM-EMAS). London: Imperial College,
1998.

Hillary R. Evaluation of Study Reports on the Barriers, Opportunities and Drivers for Small and Medium-Sized
Enterprises in the Adoption of Environmental Management Systems. London: Department of Trade and
Industry, 1999.

Hillary R. Environmental management systems and the smaller enterprise. Journal of Cleaner Production
2004;12(6):561-569.

Hofstede G. Cultures and Organizations: Software of the mind. Revised edition. New York: McGraw-Hill, 1997.

Hofstede G. Culture’s Consequences: Comparing Values, Behaviors, Institutions, and Organizations Across
Nations. Second edition. Thousand Oaks: Sage Publications Inc, 2001.

Holt D, Anthony S, Viney H. Supporting environmental improvements in small and medium-sized enterprises in
the UK. Greener Management International 2000;30(Summer 2000):29-49.

Honkasalo A. Environmental management systems at the national level. Eco-Management and Auditing
1999;6(4):170-173.

Hutchinson A. Hutchinson C. Sustainable regeneration of the UK’s small and medium-scale enterprise sector:
some implications of SME response to BS7750. Greener Management International 1995;9(January 1995):74-
84.

Ilomäki M, Melanen M. Waste minimisation in small and medium-sized enterprises – do environmental
management systems help? Journal of Cleaner Production 2001;9:209-217.

19



Leal GG, Fa MC, Psaola JV. Using environmental management systems to increase firms’ competitiveness.
Corporate Social Responsibility and Environmental Management 2003;10(2):101-110.

Lee KS, Palmer, E. An empirical examination of ISO 9000-registrered companies in New Zealand. Total Quality
Management 1999;10(6):887-899.

McAdam R, McKeown M. Life after ISO 9000: an analysis of the impact of ISO 9000 and total quality
management on small businesses in Northern Ireland. Total Quality Management 1999;10(2):229-241.

Melnyk SA, Sroufe RP, Calantone R. Assessing the impact of environmental management systems on corporate
and environmental performance. Journal of Operations Management 2003;21(3):329-351.

Merritt QJ. EM into SME won´t go? Attitudes, awareness and practices in the London Borough of Croydon.
Business Strategy and the Environment 1998;7(2):90-100.

Morrow D, Rondinelli D. Adopting corporate environmental management systems: motivations and results of 
ISO 14001 and EMAS certification. European Management Journal 2002:20(2):159-171.

Norén H, von Malmborg F. Are standardized EMSs useful in local authorities? A study of how a tool from the
private sector is used in the public sector. Business Strategy and the Environment 2004;13(3):187-197.

Nwankwo S. Quality assurance in small business organisations: myths and realities. International Journal of
Quality & Reliability Management 2000;17(1):82-99.

Palmer J, van der Vorst R. Are ‘Standards’ Right for SMEs?, Eco-Management and Auditing 1996;(3):91-96.

Pecher A, Tschulik A, Martinuzzi, A. EMAS – an instrument for environmental communication (examining
EMS-evaluation studies). 2002.

Pimenova P, van der Vorst R. The role of support programmes and policies in improving SMEs environmental
performance in developed and transition economies. Journal of Cleaner Production 2004;12(6):549-559.

Poksinska B, Dahlgaard JJ, Eklund J. Implementing ISO 14000 in Sweden: motives, benefits and comparisons
with ISO 9000. International Journal of Quality and Reliability Management 2003;20(5):585-606.

Porter ME. The competitive advantage of nations. Harvard Business Review 1990;68(2):73-93.

Riglar N. Eco-Management and audit scheme for UK local authorities. In: Sheldon C, editor. ISO 14001 and
Beyond: Environmental Management Systems in the Real World. Sheffield: Greenleaf Publishing, 1997

Robinson D, Clegg A. Environmental leadership and competitive advantage through environmental management
system atandards. Eco-Management and Auditing 1998;5(1):6-14.

Schylander E, Zobel T. Environmental effects of EMS: evaluation of the evidence. In: Proceedings from
Evaluation of Sustainability European Conference – EASY-ECO 2. Vienna (Austria), 15-17 May 2003: 404-415.

Sunderland T. Environmental management standards and certification – Do they add value? In: Sheldon C. ISO
14001 and Beyond – Environmental Management Systems in the Real World. Sheffield: Greenleaf Publishing,
1998.
Steger U. Environmental management systems: empirical evidence and further perspectives. European
Management Journal 2000;18(1):23-37.

Summers Raines S. Implementing ISO 14001 – an international survey assessing the benefits of certification.
Corporate Environmental Strategy 2002;9(4):418-426.

Thedéen L. Miljöledningssystem i Brittiska Företag – Bättre Miljö och Högre Lönsamhet eller Endast
Merarbete? Stockholm: Sveriges Tekniska Attachéer, 1996. (In Swedish)

Tyteca D, Carlens J, Berkhout F, Hertin J, Wehrmeyer W, Wagner M. Corporate environmental performance 
evaluation: evidence from the MEPI project. Business Strategy and the Environment 2002;11(1):1-13.

20



Wallace-Jones J. The use of voluntary approaches as environmental policy instruments. Feem Newsletter 
1998;3: 15-17.

Wallner HP, Sebesta B, Wolf P, Spiegel C, Leitner T, Schauer K. Evaluation der Cleaner Production Programme
in Österreich. Graz, 2000. (In German)

Wells RP, Galbraith D. Proyecto Guadalajara. Greener Management International 1999;28(Winter 1999):90-103.

Welsh JA, White JF. A small business is not a little big business. Harvard Business Review
1981;59(July/August):18-32.

Williams H, van Hooydonk A, Dingle P, Annandale D. Developing tailored environmental management systems
for small business. Eco-Management and Auditing 2000;7(3):106-113.

Withers B, Ebrahimpour M. Does ISO 9000 certification affect the dimensions of quality used for competitive
advantage? European Management Journal 2000:18(4):431-443.

Yin RK. Case study research: design and methods. Second edition. Thousand Oaks, CA: SAGE Publications,
1994.

Zackrisson M, Enroth, M, Widing A. Environmental Management Systems – Paper Tiger or a Powerful Tool .
Mölndal: IVF, 2000.

Reviewed publications not included in the reference list 

Ammenberg J, Börjesson B, Hjelm O. Joint EMS and group certification: a cost-effective route for SMEs to
achieve ISO 14001. Greener Management International 1999;28(Winter 1999):23-31.

Azzone G, Bianchi R, Noci G. Implementing environmental certification in Italy: managerial and competitive
implications for firms. Eco-Management and Auditing 1997;4(3):98-108.

Christensen P, Holm Nielsen E. Implementing environmental management systems in Danish industry: Do we
go beyond compliance? Eco-Management and Auditing 1996;3(2):56-62.

Dahlström K, Howes C, Leinster P, Skea J. Environmental management systems and company performance:
assessing the case for extending risk-based regulation. European Environment 2003;13(4):187-203.

Darnall N, Rigling Gallagher D, Andrews RNL, Amaral D. Environmental management systems: opportunities
for improved environmental strategy? Environmental Quality Management 2000;9(3):1-9.

Dasgupta S, Hettige H, Wheeler D. What improves environmental compliance? Evidence from Mexican
industry. Journal of Environmental Economics and Management 2000;39(1):39-66.

Dyllick T, Hamschmidt J. Wirksamheit und Leistung von Umweltmanagementsystemen. Zürich:
Hochschulverlag AG, 2000. (In German)

Freimann J, Schwedes R. EMAS experience in German companies: a survey on empirical studies. Eco-
Management and Auditing 2000;7(3):99-105.

Hamschmidt J. Economic and ecological impacts of environmental management systems in companies:
experiences from Switzerland. Proceedings from the Conference: EURO Environment. Aalborg (Denmark),
October 18-20, 2000.

Kwon D-M, Seo, M-S, Seo, YC. A study of compliance with environmental regulations of ISO 14001 certified
companies in Korea. Journal of Environmental Management 2002;65(4):347-353.

Melnyk SA, Sroufe RP, Calantone RL, Montabon FL Assessing the effectiveness of US voluntary environmental
programmes: an empirical study. International Journal of Production Research 2002;40(8):1853-1878.

21



Mohammed M. The ISO 14001 EMS Implementation process and its implications: a case study of central Japan.
Environmental Management 2000;25(2):177-188.

Rondinelli D, Vastag G. Panacea, common sense, or just a label? The value of ISO 14001 environmental
management. European Management Journal 2000;18(5):499-510.

Schylander E. Is EMS a tool that promotes environmental sustainability? – How organizations establish and
fulfil their environmental targets in order to reduce environmental impacts. In: Proceedings from Corporate
Social Responsibility and Environmental Management. Nottingham (United Kingdom), 28-29 June 2004: 275-
284.

Schylander E, Martinuzzi A. ISO 14001 – experiences, effects and future challenges – a national study in
Austria. In: Schylander E. Environmental Effects and Organizational Experiences of Environmental
Management Systems, Licentiate thesis 2004:31. Luleå: Luleå University of Technology, 2004.

Strachan P. Is the Eco-Management and Audit Scheme (EMAS) regulation an effective strategic marketing tool
for implementing industrial organizations? Eco-Management and Auditing 1999;6(1):42-51.

Strachan PA, McKay Sinclair I, Lal D. Managing ISO 14001 Implementation in the United Kingdom
Continental Shelf (UKCS). Corporate Social Responsibility and Environmental Management 2003;10(1):50-63.

Vastag G, Melnyk SA. Certifying environmental management systems by the ISO 14001 standard. International
Journal of Production Research 2002;40(18):4743-4763.

Welch EW, Mori Y, Aoyagi-Usui M. Voluntary adoption of ISO 14001 in Japan: mechanism, stages and effects.
Business Strategy and the Environment 2002;11(1):43-62.

Zutshi A, Sohal A. Environmental management system adoption by Australasian organisations: part 1: reasons,
benefits and impediments. Technovation 2004;24(4):335-357.

22



Appendix 1 

Study Methodology Country EMS adoption drivers Org. size 
(emp.)

Business
sector

Benefits of EMS 

Annandale et al. 
(2004) 

Interviews with 
company 
representatives 
from 40 companies 

Australia Unknown Unknown  Primary
resources, 
construction, 
engineering 
and service, 
storage, 
processing and 
distribution, 
manufacturing
, energy and 
waste
management 

Positive impact on environmental performance (70 %) 
Systematic framework for tracking issues 
Provide focus and discipline 
Provide better documentation 
Overall driver for change 
Improved environmental awareness 
Improved pollution control 
Reduced energy use 
Reduced water use 
Assisting in assessment of risk 
Improved regulatory compliance  

Andrews et al. 
(2003) 

Standardised data 
collection protocol 
and  questionnaires 
(61 companies)    

USA Various Unknown Various Reduction of energy use (75 %) 
Reduction of water use (75 %) 
Reduction of material use (75 %) 
Reduction of waste (75 %) 
Increased employee involvement 
Fewer toxic emissions 
Improved regulatory compliance 
Improved regulator relationships 
Expedited permits 
Improved community relations 
Improved supplier and customer relations 

Andrews et al. 
(2003) 

Standardised data 
collection protocol 
and  questionnaires 
(22 organisations)    

USA Various Unknown  Government
facilities

Improved awareness, involvement and competency 
Recognition of simple housekeeping measures 
Introduction of self-imposed requirements 
Better knowledge of operational hotspots 
Better knowledge of non-compliance causes 
Increased control over environmental  issues 
Better methods for elimination of environmental 
violation 

   



       
Study Methodology Country EMS adoption drivers Org. size 

(emp.)
Business
sector

Benefits of EMS 

Andrews et al. 
(2003) 
Darnall et al. 
(2000) 

Case study USA ‘Do the right thing’ 
Move beyond regulatory 
compliance 
Customer pressure 

90 Metal
finishing 

To soon to see improvements in environmental 
performance  
Increased employee awareness 
Formal and systematic commitment 

Andrews et al. 
(2003) 
Darnall et al. 
(2000) 

Case study USA Historical environmental 
performance 
Desire to maintain a low-
risk profile 
Desire to be an innovative 
operator 

1000 Municipality Better evaluation of processes 
Better understanding of non-regulated impacts 
Choice of suppliers with less environmental impact 
Assurance of regulatory compliance 

Andrews et al. 
(2003) 

Case study USA Corporate level pressure 7000  Electronics
manufacturing 

Integration of environmental  management into other 
activities 
Spread of responsibility 
Improved document control 
Improved operational control 
Improvement in employee transportation 
Broadened environmental management focus to 
include land use 
Reduction of energy use 
Increased focus on chemical handling 
Evaluation of on-site vendor contracts (Reduction of 
waste)

Andrews et al. 
(2003) 

Case study USA Future customer pressure 
Competitive advantage 
Increase productivity of 
environmental programs 
Framework for reducing 
environmental impact 

50 Manufacturing
of electronic 
equipment 

Increase in environmental awareness 
Spread of responsibility from EHS staff 
Introduction of assessment of environmental impact. 
Introduction of analysis of electricity use 
Introduction of waste water treatment 
Elimination of hazardous chemicals 

Anton et al. 
(2004) 

Statistical methods 
applied to data 
from databases 
(313 companies) 

USA Unknown Unknown Manufacturing Lower toxic emissions 

   



       
Study Methodology Country EMS adoption drivers Org. size 

(emp.)
Business
sector

Benefits of EMS 

Ammenberg & 
Hjelm (2003) 
Ammenberg & 
Hjelm (2002) 
Ammenberg et al. 
(1999) 

Interviews with  
environmental co-
ordinators in 25 
companies 

Sweden Unknown 10-80 Manufacturing
, waste 
recycling,
transportation, 
construction, 
trade, graphic 
industries.  

Improved recycling of waste and hazardous waste 
Substitution of chemicals (50 %) 
Decrease of transportation (50 %) 
Improved storage of chemicals (Some companies) 
Improved storage of chemicals (Some companies) 
Introduction of district heating system 
Reduction of energy use 

Azzone et al. 
(1997) 

Questionnaire sent 
to 13  companies 
(Response rate 100 
%)

Italy Legislative factors 
Expected improvement of 
relationships with external 
stakeholders 
Pressure from supply 
chain partners 
Expected improvement of 
internal efficiency 

8-410  Chemical
manufacturing 

Shift of environmental variable from technical to 
strategic
Adoption of long term environmental plans 
Shift to upstream activities 
Increased influence of the environmental manager 
More frequent use of teamwork 
Increased employee involvement in environmental 
activities 
Increase of internal efficiency 
No radical changes of organisational structure 

Babakri et al. 
(2004) 

Questionnaire sent 
to 584 companies 
(Response rate 30 
%)

USA Unknown 1-50 (7 
%), 51-
250 (32 
%), >251 
(61 %) 

Manufacturing Improved waste recycling performance 

Berkhout et al. 
(2001) 
Tyteca et al. 
(2002) 

Statistical analysis 
of variables in 
database (269 
companies) 

6
European
countries 

Unknown Manufacturing Companies with EMS do not appear to have greater 
environmental performance than those without 

Berthelot et al. 
(2003) 

Questionnaire sent 
to 546 companies 
in (Response rate 
24 %) 

Canada Various Unknown  Various Less substantial benefits than one might expect 
Improved existing EMS 
Improved general environmental  performance (90 %) 

   



       
Study Methodology Country EMS adoption drivers Org. size 

(emp.)
Business
sector

Benefits of EMS 

Biondi et al. 
(2000) 

Questionnaire sent 
to 39 promoters of 
EMS pilot studies 
(Response rate 72 
%)

Various 
European
countries 

Comply with legal 
requirements 
Competitive advantage 
Satisfy customer 
requirements  

<250  Unknown Improved ability to manage and control environmental 
performance 
Improved definition of responsibilities and tasks 
More effective management of environmental risks 
Formalised procedures 
Improved skills 
Raised employee awareness 
Reduced energy use 
Improved waste management 

Burström (2000) Case study Sweden Unknown Unknown Municipality More open attitudes among municipal professions 
towards other municipal professions 
Common language for environment-related 
communication and work 

Bring Procopé & 
Axelsson (2003) 
Bring Procopé 
(2003) 

Interviews with 
representatives 
from 39 companies 

Sweden Customer pressure 
Owner pressure 
Improve environmental 
performance 
Improvement of regulatory 
compliance 
Systematisation of 
environmental activities 

1-59 (39 
%), 60-
149 (16 
%), >150 
(45 %) 

Unknown Continuous improvement of environmental 
performance (58 %) 
No environmental improvements at all (10%) 

Chan & Li (2001) Two sets of 
questionnaires sent 
to 200 SMEs and 
23 large  
companies 
(Response rate 41 
% and 61 %) 

Hong 
Kong 

Gain market share (93 %) 
Show goodwill (86 %) 
Act as a promotion tool 
(79 %) 
Cost reduction (64 %) 
Comply with 
environmental legislation 
(50 %) 
Public pressure (29 %) 
Customer pressure (29 %) 
Employee pressure (7 %) 

Unknown Watches, toys
and games, 
garments, 
electronics 
and hotels 

Environmental impact reduction (43 %) 
Environmental awareness improvement (36 %) 
Improved regulatory compliance 

     



       
Study Methodology Country EMS adoption drivers Org. size 

(emp.)
Business
sector

Benefits of EMS 

Christensen & 
Dalby Rasmussen 
(1998) 

Multiple case study 
at 12 companies 

Denmark Comply with future 
requirements from 
different stakeholder 
groups 
To be in front of the 
development in a general 
sense
Achieve more control of 
the company in a general 
sense

9-140 Printing house
industry 

Help with systematic way of thinking 
Better documented procedures 
Better operational control 
Improved internal communication 
Intensification of external communication 
Reduction of the number of contractors 
Reduced paper waste 
Introduction of environmental friendly paper 
VOC reduction 
Reduced waste of printing ink 
Reduction in energy use 
Reduction of waste water 

Christensen & 
Holm Nielsen 
(1996) 

Multiple case study 
at 15 companies 

Denmark Incentives from the market Unknown  Unknown Reduced energy use 
Reduced use of resources 
Life cycle considerations (40 %)  
Introduction of cleaner technologies 

Dahlström et al. 
(2003) 

Statistical analysis 
of data from 
database (800 
conmpanies) 

UK Unknown Unknown Manufacturing More rapid rates of improvement in environmental  
performance 
No change in likelihood of regulatory non-compliance 

Dasgupta et al. 
(2000) 

In-depth  
interviews with 
representatives 
from 236 
companies 

Mexico Unknown 16-100 
(39 %), 
100-250 
(31 %), 
>250 (30 
%)

Manufacturing 
(food, 
chemicals, 
non-metallic 
minerals, 
metals)

Improved regulatory compliance 

Florida & 
Davison (2001) 

Questionnaire sent 
to 425 companies 
(Response rate 50 
%)

USA Commitment to 
environmental 
performance 
Corporate goals 
Business performance 
Community relations 
Regulations 

Unknown Manufacturing
industries 

Help to manage community relationships 
Reduced environmental risk for communities 

      



       
Study Methodology Country EMS adoption drivers Org. size 

(emp.)
Business
sector

Benefits of EMS 

Freimann & 
Schwedes (2000) 
Freimann & 
Walther (2001) 

Survey of other 
studies based on 
empirical data 
(Unknown number 
of organisations) 

Germany Unknown Unknown Manufacturing Systematisation and documentation of competences 
Systematisation and documentation of processes of 
operational  environmental care 
Assurance of regulatory compliance  
Not possible to see the effect on environmental 
performance 

Fresner & 
Engelhardt (2004) 

Case study Austria Unknown 18 Metal surface
treatment 

Better documentation 
Reduction of water use (60 %) 
Reduction of chemical and gas use (10 %)  

Fresner & 
Engelhardt (2004) 

Case study Austria Improve quality and  
profitability 
Maintain proactive image 

80  Brewery Reduction of water use 
Reduction of waste 

Fryxell & Szeto 
(2002) 

Questionnaire sent 
to 56 companies 
(Response rate 52 
%). Statistical 
analysis of 
questionnaire 
results. 

Hong 
Kong 

Various Unknown  Unknown Improvement in environmental performance (27 of 29) 

Giménez Leal et 
al. (2003) 

Questionnaire sent 
to 1736 companies 
(Response rate 13 
% for companies 
without EMS and 
33 % for 
companies with 
EMS ) 

Spain Unknown Unknown  Unknown Higher assurance of legal compliance (20 %) 
Improved resource optimisation (15 %) 

Hamschmidt & 
Dyllick (2001) 
Hamschmidt 
(2000) 
Dyllick & 
Hamschmidt 
(2000) 

Questionnaire sent 
to 348 companies 
(Response rate 
45%). Interviews 
with certifying 
bodies. Four case 
studies.  

Switzer-
land 

Various <250 (62 
%), >250 
(38 %) 

Various Increase in importance of environmental topics (92 %) 
Modest improvements in eco-efficiency  
Some reduction in energy and material flow (60 %) 
Only supportive influence on env.  performance 
Increased systematisation (75 %) 
Improved regulatory compliance (50 %) 
Risk minimisation 
Increase in employee motivation (50 %) 



Study Methodology Country EMS adoption drivers Org. size 
(emp.)

Business
sector

Benefits of EMS 

Hillary et al. 
(1998) 
Hillary (2004)  

Telephone 
interviews with 
representatives 
from 140 
companies 

8
European
countries 

Unknown Unknown Manufacturing Improved environmental performance 
Better organisation 
Assured regulatory compliance 
Improved documentation 
Improved employees awareness 

Hillary (1999) 
Hillary (2004) 

Survey of 33 other 
studies based on 
empirical data 
(Unknown number 
of organisations) 

9
European
countries 

Unknown Unknown  Various Legal compliance is documented and can be 
demonstrated 
Increased energy and material efficiencies 
Increases waste recycling 
Reduced pollution 
Increased employee motivation, awareness and 
qualification 

Ilomäki & 
Melanen (2001) 

Multiple case study 
at 41 companies 

Finland Stakeholder pressure 
Cost savings 
Environmental protection 

13-250 The industrial
sectors metal, 
chemicals, 
plastics, wood 
and paper 
products, 
textiles, food, 
construction, 
construction 
products  

Full awareness of legal requirements 
Increased awareness of environmental impact 
Improved documentation 
No effect on waste minimisation  

Kwon et al. 
(2002) 

Statistical methods 
applied to data 
from databases 
(138 companies)   

South 
Korea

Various Unknown  Unknown Improved regulatory compliance 

Melnyk et al. 
(2003) 
Melnyk et al. 
(2002) 
Vastag & Melnyk 
(2002) 

Statistical analysis 
of data from a 
questionnaire sent 
to 15000 
companies. 
(Response rate 10 
%)

USA Unknown Unknown Manufacturing Limited impact on environmental performance 

      



       
Study Methodology Country EMS adoption drivers Org. size 

(emp.)
Business
sector

Benefits of EMS 

Mohammed 
(2000)  

Questionnaire sent 
to 106 companies( 
Response rate 58 
%)

Japan Improving the 
environmental aspects 
inside the firm 
Enhancing the employees’ 
environmental awareness 
and environmental 
capacity-building 
Enhancing the companies’ 
image among the public 
Improving the 
management system of the 
environment inside the 
firms 

Unknown Manufacturing Reduction of paper (69 %) 
Reduction of electricity use (52 %) 
Reduction of chemical and toxic materials use (52 %) 
Reduction of fuel consumption (52 %) 
Reduction of packaging volume for products (48 %) 
No change in NOx emissions (62%), SOx emissions 
(56 %), industrial waste water, particulate solids and 
environmental accidents 

Morrow & 
Rondinelli (2002) 

5 case studies Germany Various Unknown  Energy and
gas companies 

Improvements in regulatory compliance 
Improvement in legal certainty 
Significant improvement in environmental 
documentation 
Increased level of organisational security 
Substantial improvements in employee awareness 
No significant improvements in environmental 
performance  

Norén & von 
Malmborg (2004) 

2 case studies Sweden Unknown Unknown Municipalities More distinct structure 
Better defined liability among officers 
Clearer information 
Greater awareness of environmental issues 
Simpler communication 
Integration of environmental issues in daily work 

Pecher et al. 
(2002) 

Survey of 13 other 
studies based on 
empirical data 
(Unknown number 
of organisations) 

Austria Image 
Safeguard of legal 
compliance 
Optimisation of processes 
Savings on resources 

Unknown  Unknown No general conclusion can be made 

   



       
Study Methodology Country EMS adoption drivers Org. size 

(emp.)
Business
sector

Benefits of EMS 

Poksinska et al. 
(2002) 

Questionnaire sent 
to 268 companies 
(Response rate 53 
%). Statistical 
analysis of 
questionnaire 
results. 

Sweden Improvement of corporate 
image 
Marketing advantage 
Consumer pressure 
Relation with 
communities 
Relation with authorities 

Unknown Manufacturing
, services and 
construction 

Substantial environmental improvements (72 %) 
Improvements in internal processes 
Improved relation with authorities 

Robinson & 
Clegg (1998) 

Case study UK Demonstration of 
commitment to the 
environment 
Competitive advantage 
Cost savings 

63  Chemical
manufacturing 

Raised awareness about risks with chemicals 
Reduction of spillage and effluent 
Reduced health and safety risks 
Reduced potential for accidents 
Reduced energy use 
Introduction of a recycling system 
Introduction of a monitoring system for water use

Help to customers to reduce waste and non-compliance  
Rondinelli & 
Vastag (2000) 
Vastag & Melnyk, 
2002) 

Case study USA Improvement of the 
company’s overall 
operations 
Publicly demonstrate 
environmental 
commitment
Competitive advantage 
Environmental benefits 

600  Aluminium
ingot 
production 

More aware of environmental aspects, regulation and 
impact  
Improved existing practices 
More and better record keeping 
Improved documentation 
Identified weaknesses in safety 
Spread of knowledge about environmental regulation 
Help to achieve environmental. goals 
Reduction of waste and hazardous waste 
Halved the number of chemicals 
Assuring contractors awareness of procedures 

Schylander (2004) Case study. Sweden Pressure from parent 
company 

Unknown Hydropower
company  

27 of 31 environmental goals fulfilled 
Reduction of hazardous waste 
Reduction of discharges of oil to water 
Reduction of use of mercury 

   



       
Study Methodology Country EMS adoption drivers Org. size 

(emp.)
Business
sector

Benefits of EMS 

Schylander & 
Martinuzzi (2004) 

Questionnaire sent 
to 501 companies 
in Austria  
(Response rate 24 
%)

Austria Improve public image 
Ensure regulatory 
compliance 

<250 (69 
%), >250 
(31 %) 

Industry and 
service and 
trade

Increased awareness among employees and top 
management 
Improved regulatory compliance 
Improved systematisation of environmental activities 
Risk minimisation 
Reduced waste 
Improved  waste recycling 
No effects on emissions to soil or transports 
No effect on product activities 

Steger (2000) Review of 14 other 
studies (Unknown 
number of 
organisations) 

8
countries 
in Europe 
and
North 
America 

Unknown Unknown  Unknown Increased regulatory compliance 
More transparent and effective organisation 
Lower risk of liabilities 
Allocation of responsibility 
Improved information flow 
Raised awareness among top management 

Strachan (1999) 
Strachan et al. 
(1997) 

Questionnaire sent 
to 18 companies  
(Response rate 82 
%). Telephone 
interviews with 
representatives 
from 15 
companies) 

Demonstrate 
environmental assurance 
Formalisation of the 
management system 
Competitive advantage 
Regulatory compliance 

Unknown  Unknown Tool for improvement 
Better knowledge of processes 
Increased regulatory compliance 

Strachan et al. 
(2003) 

Interviews with 
representatives 
from 4 companies 

UK Demonstrate compliance 
with an international 
environmental 
management standard 
Better relationship with 
stakeholders 
Improvement in 
environmental 
performance standard 
Improvement in internal 
business efficiency 

Unknown  Oil and gas
operators 

Increase in general awareness of environmental issues 
Help to anticipate changes in legislation 
Reduced incidents of non-compliance 
Improved environmental performance 

      



       
Study Methodology Country EMS adoption drivers Org. size 

(emp.)
Business
sector

Benefits of EMS 

Summers Raines 
(2002) 

Questionnaire sent 
to 354 companies 
(Response rate 37 
%)

15 
countries 
world-
wide

Various Unknown  Various Reduced energy use (56 %) 
Reduced waste disposal (56 %) 
Overall reduced recourse use (44 %) 
Improved regulatory compliance (21 %)  

Thedéen (1996) Case study UK Customer pressure 38 Printing house Higher interest in environmental issues among 
employees 
Reduction of  waste 
Improved chemical handling 
Reduction of energy use 

Thedéen (1996) Case study UK Customer pressure 
Earlier poor environmental 
performance 

150  Paper mill Hard to measure benefits 
Improved regulatory compliance 

Thedéen (1996) Case study UK Improve poor 
environmental 
performance 

620 Power station Increased awareness 
Reduction of emissions 
Reduction of waste 
Improved waste recycling 
Better documented procedures 
Reduction of dust and noise complaints 
Assurance of regulatory compliance 

Thedéen (1996) Case study UK Assurance of regulatory 
compliance 
More effective 
environmental 
management 

3000 Power stations Systematic way of working 
Improved energy efficiency 
Reduction of water use 
Reduction of waste 
Reduction of emissions 
Improved regulatory compliance 
Increase of employees’ interest in environmental. 
issues

   



       
Study Methodology Country EMS adoption drivers Org. size 

(emp.)
Business
sector

Benefits of EMS 

Wallner et al. 
(2000) 

Questionnaire sent 
to 498 
organisations 
(Response rate 26 
%). Interviews with 
44 of the 
responding 
companies. 

Austria Unknown Unknown  Various Reduction of waste 
Improved recycling of paper 
Reduction of waste water 
Reduction of packaging material 
Reduction of water use 
No reduction of electricity, fuel oil and gas 
No effect on scrap metal, packaging waste or 
hazardous waste 

Welch et al. 
(1999) 

Questionnaire sent 
to 2918 companies  
(Response rate 28 
%)

Japan Unknown Unknown  Chemical
manufacturing
, electronics, 
electric
machinery and 
electric power 

Higher level of greening activity 

Wells & Galbraith 
(1999) 

Action research in 
an unknown 
number of 
companies 

Mexico Unknown 3-230 Construction,
chemical 
manufacturing
, automotive 
parts, 
environmental 
services and 
printing. 

‘Good housekeeping’ measures 
Process changes 
Reduction of materials and energy use 
Improved regulatory compliance 
Higher awareness of environmental. issues 

Zackrisson et al. 
(2000) 

Questionnaire sent 
to 360 companies 
(Response rate 49 
%). In-depth 
interviews with 19 
companies.  

Sweden Competitive advantage 
Owner pressure 
Customer pressure 

<100 (51 
%), >100 
(49 %) 

Various Improved waste recycling 
Reduction of waste 
Safer handling of chemicals 
Reduction of energy use 
Reduced emissions 

Zutshi & Sohal 
(2004) 

Statistical analysis 
of data from 
questionnaires sent 
to 286 
organisations 
(Resp. rate 48 %).  

Australia, 
New 
Zealand

Various <20 (21 
%), 20-
199 (5 
%), >200 
(74 %) 

Various Improved regulatory compliance 
Reduction of health, safety and environmental risks 
Reduction of waste 
Improved morale building 






